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INTRODUCTION

This Chapter provides guidance to
local governments preparing a comprehen-
sive plan or plan amendment to protect
water quality consistent with the Act and
Regulations. Recommendations are process-
oriented and designed to be integrated into
the local planning process. Where possible/
step-by-step guidelines are provided to aid
local governments in data collection efforts
and development of policy alternatives.

The focus of the Chapter is planning
for the protection of water quality/ with an
emphasis on resource protection policy de-
velopment. The Chapter does not attempt to
provide a truly comprehensive guide to de-
veloping local land use policy with consider-
ation of economic and social issues. In this
sense, the Chapter is not a primer on land use
planning or the comprehensive planning pro-
cess. Local governments should, therefore,
ensure to the greatest extent possible that
there is consistency among individual poli-
des developed in different policy categories.
For example, a policy to "protect water qual-
ity in surface waters" should also be reflected
in policies addressing economic and commu-
nity development which potentially affect
surface water quality. Suggestions of such
interrelationships among policy areas are
addressed throughout the Chapter.
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DESIGNING A COMPREHENSIVE PLAN TO
PROTECT WATER QUALITY

A comprehensive plan provides a
framework to guide local leaders in decisions
affecting community development. Thepro-
cess of updating and revising comprehensive
plans in accordance with the Act and Regula-
tions affords local governments an important
opportunity to evaluate existmg develop-
ment patterns and their impact on water
quality protection and resource conserva-
tion. This process also represents a significant
opportunity to proactively guide future de-
velopment so as to assure the long-term vi-
ability of sensitive environmental resources.
In order to comply with the Act and Regula-
tions, comprehensive plans should explicitly
identify the relationships between water qual-
ity protection and other land use consider-
ations within die locality such a5 popLilation

growth/ economic development, and the pro-
vision of public facilities and utilities. Plan
recommendations should be based on a sound

analysis of these relationships.

There are many benefits of a compre-
hensive planning approach to water quality
protection. By determining the capacity of an
area to support development through a de-
tailed inventory and analysis ofenvironmen-
tal resources, localities can prevent problems
such as faUed septic systems/ which are both
costly to remedy and damaging to natural
resources. Significant cost savings may be
realized by the local government and the
private sector in the long term. Moreover, the
information base developed will provide the
public with useful information about ongo-
ing natural processes/physical features wMch
constrain certain types of development/ and
the potential consequences of resource ex-
ploitation and development in sensitive ar-
eas.

The relationships between resource
protection and land development are too of-
ten ignored. The distribution and intensity of
development directly influence energy con-
servation, efficiency in the provision of ser-
vices, and the protection of environmental
and cultural resources. Other factors influ-

endng land use patterns such as accessibility,
availability of public utilities, and real estate
market forces/ however/ are more immediate

and usually overshadow factors relating to
land suitability. This chapter identifies steps
that local governments should take in order
to ensure that planning adequately considers
the impact of land use on water quality.

BALANCING ECONOMIC DEVELOPMENT

AND WATER QuAury PROTECTION

The Chesapeake Bay Preservation Act
opens with the observation that "[hjealthy
state andlocal economies andahealthyChesa-
peake Bay are integrally related; balanced
economic development and water quality pro-
tection are not mutually exclusive. "1 This
finding was based on decades of data show-
ing a direct relationship between water qual-
ity and economic vitality in the Bay region.
Every sector of the Tidewater economy is in
some way dependent on a healthy Bay.2

Economic development specialists
have long realized that the only successful
strategy for improving local economies is
diversification. When the business cyde is m
decline, a locality dependent on one or two
business sectors is likely destined to experi-
ence a longer and more dramatic downturn
than a locality with a more diversified
economy
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AlTTHORm'

The Code of Virginia sets forth the
scope and purpose of the comprehensive
plan. 9 Virginia law required all local govem-
ments to prepare and adopt a comprehensive
plan by July 1, 198010 and requires local gov-
emments to review and/ if necessary, to re-
vise those plans every five years."

Under the Dillon Rule, Virgmia local
governments do not have broad latitude to
shape and fashion land use and environmen-
tal protection measures unless those powers
are explicitly granted by the General Assem-
bly. During the 1988 session of the Virginia
General Assembly, the Virginia Code was
amended to add surface water studies to the

items that may be considered in developing a
local comprehensive plan. " As companion
legislation to the Preservation Act, this provi-
sion enables local govenunents to base land
use plans and policies on water quality con-
siderations.

In addition, the Act requires local gov-
emments to "incorporate the protection of
the quality of state waters" into their compre-
hensive plans consistent with the provisions
of the Act. 13 The Regulations require local
governments to "review and revise their com-
prehensive plans, as necessary/ for compli-
ance" with the Act (§ 5.6.A). This Chapter
explains the provisions of § 5.6 and is de-
signed to help local governments review and
revise comprehensive plans in a manner con-
sistent with the Act and Regulations.

The Board and Department are mind-
ful that proper revisions to comprehensive
plans require time and effort. Recent amend-
ments to the comprehensive planning provi-
sions of Title 15. 1, as well as the requirements
of the Chesapeake Bay Preservation Act, place

increasing significance on the legal relation-
ship between comprehensive planning and
zoning. 14 Therefore, local governments should
take care in the preparation of the compre-
hensive plan to ensure that the provisions of
local ordinances are not arbitrary and capri-
dous.15

PUBLIC PARTICIPATION

The Code of Virginia establishes mini-
muinreqi. drementsforpublicnoticeandcom-
ment prior to the adoption of a local plan or
ordinance. 16 Although local governments are
familiar with these provisions, localities are
encouraged to solidt additional public in-
volvement in the development of the com-
prehensive plan. The comprehensive plan
element provides local elected offidals with
the opportunity to gain public acceptance
and a commitment for the long-term imple-
mentation of the Chesapeake Bay Preserva-
tion Act.

The comprehensive plan establishes
local public policy on land use and water
quality protection; local governments should
attempt to involve the public in every aspect
of plan development. AnumberofTidewater
localities have developed meaningful citizen
involvementprocesses that exceed the Code's
mmimum requirements. All local govem-
ments should consider ways to enhance dti-
zen participation so that recommendations in
the plan are representative of public policy.

An effective public participation pro-
gram will provide the opportunity for dti-
zens to be involved in all phases of the plan-
ning process (see Table 6-1). It should engage
a CTOss-section of the community, broadly
representative of geographic areas and inter-
ests related to land use and land use ded-

sions. Citizen advisory committees can be a
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particularly effective way of achieving wide- REQUIREMENTS OF THE ACT
spread public involvement. ^ REGULATIONS

Citizen advisory committees can en-
hance communication between citizens and

elected and appointed officials. One or more
citizen committees/ bringing diverse inter-
ests to the table/ can be useful and productive
in building consensus and developing cre-
ative solutions to difficult issues. Moreover,
the citizen advisory committee can be highly
effective in assisting the governing body with
the development of a program that promotes
and enhances public participation in land use
planning/theimplementation of the program,
and evaluation of the process for dtizen in-
volvement.

COMPREHENSIVE PLANNING PROCESS

Section 10.1-2109 of the Act states:

Counties, cities, and towns in Tidewater Virginia shall
incorporate protection of the quality of state waters
into each locality's comprehensiveplan consistent with
the provisions of this chapter.

Section2. 1 of the Regulations provides
guidance to local governments in the devel-
opment of local programs necessary to com-
ply with the Act and Regulations:

In conjunction with other state water quality pro-
grams, local programs shall encourage and promote:
(i) protection of existing high quality state waters and
restoration of all other state waters to a condition or
quality that will permit all reasonable public uses and

FIGURE 6-1

Input_

Input

Coordinate
Citizen

Involvement

GOVERNING
BODY

T
Recommendations

J_

CITIZEN
ADVISORY

COMMITTEE
^- }

Recommendations'

PLANNING
COMMISSION

Source: Adapted from James City County Toward 2007:
Designing Our Future (Draft), 1991

VI-5
S ,91



policies and other decisions set forth in the
plan. They have been designed to avoid
placing an unnecessary burden on local plan-
ning resources. The requirements can gener-
ally be fulfilled by utilizing existing local
plans and studies as well as information pro-
vided by regional plaiming offices and state
agendes. However, certain inventories and
other forms of data outlined in this Chapter,
which are critical as a basis for water quality
protection policies/ may not be typical to the
local planning process in the past. Each of
these items, as well as others important for
water quality issues/ are more thoroughly
explored in other sections within the Chap-
ter.

Generally, the process suggested by
the data collection and analysis requirements
of the Regulations begms with an exauuna-
tion of a community's current situation. This
typically includes information on existing
land use/ land suitability/ and identification
of fragile or environmentally sensitive areas.
Significantly/ most local governments have
already established an inventory of environ-
mental resources to serve as a basis for the

designation of Chesapeake Bay Preservation
Areas (see Chapter DI).

This information base establishes a

solid foundation for water quality protection
planning and dedsion-making by defining
the physical characteristics of the commu-
nity. Analysis of this data base will indicate
areas that are fragile or environmentally sen-
sitive and have an intrinsic value to water

quality, like certain wetlands. Other areas,
because of soil type or drainage patterns/
pose constraints to septic systems or certain
development. If these areas are improperly
managed or developed, water quality degra-
dation is likely to result. Understanding the
natural characteristics of the land and direct-

ing growth and development in a way which
reflects this character wUl ensure the long-
term use and enjoyment of quality water re-
sources.

When layered with the local environ-
mental inventory, other data describing a
locality's reliance and influence on water re-
sources will establish a more comprehensive
information base for protecting water qual-
ity. It will be important to analyze additional
information in the following areas:

. population information indicating growth
trends and seasonal fluctuations;

. local business and industry, including an
analysis of the economic impact of water-
related activities;

. local water supply sources, quality, demand
level, and treatment. For groundwater
sources; information on location of weUs,

depths of seasonal high water table/ and iden-
tification of aquifers used;

. shoreline erosion and accretion patterns in
comparison to proposed land use and devel-
opment;

. drainage systems, including agricultural ca-
nals;

. known sources of pollution such as older
septic tanks, industrial sites, wastewater treat-
ment plants, landfills, and underground stor-
age tanks;

. location of existing and planned pubUc access
to water resources.

PLAN FORMULATION AND POLICy
DEVELOPMENT

As part of the comprehensive plan, local governments
should clearly indicate local policy on land use issues
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tion. The community benefits from a coordi-
nated water quality/development strategy
which provides a sound basis for land use
decisions, and should simplify reconsidera-
tion of the comprehensive plan in future years
by providing a thorough benchmark against
which to judge the success of the plan.

IMPLEMENTATION

The General Assembly intended local
comprehensive plans consistent with the Act
to be implemented; local plans should identify
specific measures for carrying out adopted
policies. The plan should discuss how local
policies will be implemented - what must be
done, by whom, and within what time frame.
This may include revisions to existing proce-
dures and ordinances such as the zoning and
subdivision ordinances, the site plan review
process, and the capital improvements pro-
gram.

Although local governments will re-
vise their zoning, subdivision, and other land
use ordinances in order to implement the
performance criteria, it may be necessary to
revisit ordinances after the comprehensive
plan element is in place. Specifically/ local
governments should ensure that ordinances
reflect and implement plan recommendations.
For example/ the plan may recommend spe-
dal impervious surface and density restric-
tions in groundwater protection areas. Local
governments should then consider amend-
ments to the zoning ordinance to reduce re-
quired dimensions for parking areas and the
widths of drives. Similarly, localities should
review local policies and requirements for
curb and gutter. Certain standards that have
developed in response to aesthetics ("quality
development"), convenience, and design pref-
erence should be carefully reexamined in the
context of water quality protection goals and
objectives.

The fundamental purpose of this
Manual Chapter is to provide local govem-
ments guidance on the complex inter-
relationships between water quality and land
use and development policies. The first sec-
tion. Comprehensive Water Resources
Management, introduces a conceptual frame-
work for such a planning process/ given the
broad range of water resource issues fadng
localities in the 1990s. The remainder of the

Chapter is devoted to developing spedfic
guidelines for protecting potable water sup-
ply, comprehensive strategies to address
shoreline erosion problems, identifying physi-
cal constraints to development, and
integrating water quality improvement ob-
jectives for redevelopment within Intensely
Developed Areas. The Chapter concludes
with a section on conservation and develop-
ment strategies which identifies the wide
variety of community benefits that can be
derived from an integrated planning process
to protect water quality.

This Chapter works from the premise
that a piecemeal approach to water resource
planning is counter-productive: given the
interrelatedness of the issues, the benefits of

one element can be negated when another
element is not similarly protected. For that
reason/ local governments are encouraged to
consider the spectrum of issues presented
and discussed herein/ and develop a plan
which addresses each of the policy areas
within the context of a comprehensive local
strategy. Where time and staff are available,
individual elements can be strengthened over
time. A coordinated, broad-based plan will
have greater water quality benefits and fewer
administrative obstacles in the long term.
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Globally/ there are approximately
330/000,000 cubic miles of water (a cubic mile
equals 1. 1 trillion gallons) on the earth's sur-
face, underground, or in the atmosphere. Over
70 percent of the earth's surface is covered
with water/ but approximately 97 percent is
salty/ leaving only a small/ precious supply of
fresh water (Table 6-2).

Scientists generally recognize four
main mechanisms to move water molecules

from one location to another: precipitation,
infiltration, evaporation and transpiration
(sometimes called evapotranspiration). Sur-
face runoff, soil moisture/ and depression
storage are additional variables to the water
cycle equation (Figure 6-3). In a global sense/
this system is closed. If the water is not on the
surface or underground/ if s in the air.

Most of us think of predpitation as the
beginning of the cycle. Precipitation can come
in many forms: rain/ snow/ hail/ or any com-
bination of these. In the lower altitudes, rain

THE HYDROLOGIC CYCLE

ESTIMATED WORLD WATER SUPPLY TABLE 6-2

Item

Fresh water
Polar ice and

glaciers

Groundwater
800.4,000m
deep
< 800m deep

Lakes

Soil moisture

Atmospheric
vapour

Rivers

Salty water:
Uceaiis

Salme lakes
and inland seas

Total supply

Area
(km2)

147.900.000
15,100,000

1130,900,000

1130, 900, 000

830,000

130,900,000

510, 100, 000*

362, 200, 000

700, 000

Volume
(km2)

37.300.000
28,200,000

4,710,000

3, 740, 000

125, 000

69, 000

13, 500

1,500

1^48,000,000
1^48, 000, 000

105, 000

1,385,000, 000 1100

% of Water

2.70
2.04

034

027

0.009

0.005

0.001

0.0001

973
97.3

0. 008

* Area of Earth's surface

Source: Encyclopaedia Britannica, Volume 20

FIGURE 6-2
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AQUIFER CLASSIFICATIONS FIGURE 6-4
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the surface. Groundwater and surface water

are mferlmked. Changing or stressing one
will likely change or stress the other (Figure
6-5).

Water not infiltrated will run off to fill
streams/ lakes, and oceans. Any exposed
water has the potential to evaporate into the
Earth's atmosphere/ where the process be-
gins again. Surface water and the atmo-
sphere's water vapor are also interlinked.
Changing or stressing one will likely change
or sb-ess the other. The system is closed: what
goes up/ must come down - but not neces-
sarily in the same place. The moisture evapo-
rated from Virginia's vast George Washing-
ton National Forest doesn't necessarily trans-
late into rains for those same mountain

slopes.

Source: Adapted from Veissman, Knapp, Lewis, and
Harbaugh, Introduction to Hydro logy, 1977

INTERLINKED WATEJ? SYSTEM FIGURE 6-5
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Many localities have watershed bound-
aries already established for other purposes;
water supply or wastewater service districts.
Matching resource planning watershed
boundaries to those already established is
strongly recommended (Figure 6-7).

Unfortunately/ many local compre-
hensive plans are based on magisterial dis-
trict boundaries. Because nature doesn't fol-
low political boundaries/ such divisions need-
lessly aggravate water resource planning and
protection. Computer models must still be
based on real watersheds/ resulting in con-
stant frustration over attempts to reconcile
the technical with the political. Moreover/
magisterial districts typically change every
ten years based on the most recent census.
Water resource solutions will take longer to
accomplish than the 10 years a district bound-
ary remains current. It is important that
planning area boundaries remain constant
whUe long-term water resource management
strategies are being implemented.

GEOGRAPHIC INFORMATION SYSTEM LAYERS

Watershed boundaries may be the fo-
cus of political aggravation when they are
shared. Two localities that share a stream or

river as a jurisdictional boundary may have
conflicting agendas regarding the same wa-
ter body. The Chesapeake Bay watershed
states, with theu- sometimes conflicting po-
litical priorities/ provide an apt example of
this. Just as the Bay states have agreed on a
regional approach to restoring the Bay/ locali-
des should consider developing joint solu-
tions for their own water resource problems.

Once watersheds have been desig-
nated/ localities need to determine how much

water is available. Stream flow and ground-
water withdrawal characteristics are most

useful in developing this data. Predictably/
this information is prepared on a stream-by-
stream basis.

The U. S. Geological Service maintains
stream flow gauges throughout the country.
Selected gauge information can be found m
Chapter One of the Virginia Department of

FIGURE 6-7

Water Resource M.anagement Areas
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estimated. For instance/ domestic use is gen-
erally based on 100 gallons per person per
day (Figure 6-8). Some evidence indicates,
however, that more rural populations use
less per day than urban dweUers. 20 Water
quality requirements vary for different uses.
The more polluted the "raw" water/ the more
expensive the treatment to produce water fit
for human consumption. Commercial and
industrial uses are highly dependent on spe-
cific applications and are thus more difficult
to estimate. Many of these uses are required
to obtain withdrawal permits. Those permits
may be valuable information sources for de-
terminmg non-residential needs.

LEGAL PRINCIPLES REGARDING
WATER USE

The planning process must also ac-
count for limitations imposed by law. The
Commonwealth of Virginia recognizes the
common law concept of riparian rights. Ri-
parian rights generally entitle the owner of
land directly adjacent to a water body to re-
ceive the full natural flow of the stream with-

out change in quality or quantity. Riparian
owners are legally protected from excess flood
waters being dumped on their property. A
property owner is theoretically protected

TYPICAL RESIDENTIAL WATER USE BY A FAMILY OF FOUR FIGURE 6-8

Toilets

<

41 percent
Ill gallons

Indoor Use
273 Gallons Bathing (four baths or showers per

day)

<
Daily Water Use
per day
400 Gallons

Laundermg (6 loads per week)
Dishwasher (3 loads per day)

jDrinking and water use in kitchen

^

Outdoor Use
127 Gallons

^

Lawn watering and swimming
pools

Car washing

34 percent
92 gallons

21 percent
57 gallons

4 percent
13 gallons

91 percent
115 gallons

9 percent
12 gallons

Source: Adapted from Sanders and Thurow, Water Conservation in Residential Development: Land-Use Techniques, 1982
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A comprehensive plan establishes pub-
lie policy which sets the direction of a
jurisdiction's growth and development.
Water resource planning also requires identi-
fication of priorities and development of
policy statements. Combining a water re-
source management plan with the local com-
prehensive plan increases the likelihood of
identifying long-term issues and developing
long-term solutions. Some localities have
been known to examine critical water re-

source issues only after arriving at a crisis or
fadng a state or federal mandate. Such locali-
ties typically are forced into more costly short-
term solutions because they react to prob-
lems after-the-fact rather than proactively
planning to avoid the problems. For ex-
ample, localities that must comply with the
new EPA stormwater management regula-
tions25 will find addressing water resource
management issues within the comprehen-
sive plan an effective way to integrate several
required programs.

Since the hydrologic system is dosed/
we cannot create more water. We can only
decrease the demand or improve allocation
of available resources. The more intense the

competition for water, the more important
management of the resource becomes. When
considering solutions, it is important to rec-
ognize that things we do to one part of the
water system have the potential to affect other
parts we do not intend to change. The com-
prehensive plan process provides an excel-
lent forum for recognizing water resource
relationships and avoiding unintended prob-
lems.

On the East Coast, rainfall is abundant
and people are surrounded by water. Many
stream networks a-iss-cross Virginia. The
Chesapeake Bay and Atlantic Ocean are on
the Commonwealth's doorstep. Obviously
much of the world's water is unexploitable in
its present form. We cannot "drink" water
vapor. However, some communities have
tried to solve critical water supply problems
with unconventional approaches of the past/
present and future/ such as cloud seeding/
iceberg towing, and desalination plants.

Not only is most of the world's water
unusable, it's often inaccessible. Communi-
ties located far from a river must pump the
water through pipes. Aquifers deep within
the earth's surface can be tapped only by
expensive well drilling rigs. Creation of res-
ervoirs is made more difficult by conflicting
and competing regulations. Theinaccessibil-
ity of water is a problem that can be over-
come, but often only at great expense. Com-
prehensive waterresource managementplan-
ning, by itself or as part of the local compre-
hensive planning process, provides an op-
portunity to plan for the optimum use of
available water resources while minimizing
expenses.

After accumulating the data and set-
ting parameters, hard questions must be an-
swered. Is there a balance between the sup-
ply and demand in each watershed? Is the
supply adequate? For quantity? For quality?
Now? In the future? If the answer is yes, how
can those characteristics be maintained?
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PHYSICAL CONSTRAINTS TO DEVELOPMENT

As part of the comprehensive plan, local govern-
ments should clearly indicate local policy on land.
use issues relative to water quality protection.
Local governments should ensure consistency
among the policies developed.

###

b. As a minimum, local governments should
prepare policy statements for inclusion in the pk
on the following issues:

[an

(1) Physical constraints to development, includ-
ing soil limitations, with an explicit discussion of
soz7 suitability for septic tank use[. ] (§ 5.6.A.2)

The starting point for developing poli-
des to implement a sound local development
strategy is a careful assessment of physical
conditions which naturally limit develop-
ment. These factors include flood-prone ar-
eas/ steep slopes/ poor soils/ wetlands/ and
other environmentally sensitive features
which may have been designated as Chesa-
peake Bay Preservation Areas. The existence
of these features should be major consider-
ations for site design and development but
have too often been ignored. Cracked build-
ing foundations/ chimney separations, set-
fling/ wet basements/ eroded roadways/ and

?

J=

11-=

failing septic systems are just a few examples
of environmental and economic harms that
result from development in areas with physi-
cal constraints. A local government can help
developers and property owners avoid haz-
ards and high corrective costs by identifying
and considering physical constraints to de-
velopment during the comprehensive plan-
ning process. Moreover/ matching the inten-
sity, type/ and location of development with

j

Example of flood-prone area.

Cracked wall from construction in shrink/swell soil.

the capacity of the land to accommodate de-
velopment will have fiscal and water quality
benefits for the locality as well. For example/
failing septic systems can contaminate
groundwater and eventually the Bay/ and
necessitate costly public sewer extensions in
remote areas. Even though there are engi-
neering solutions to some physical con-
straints/ planning to avoid expensive site de-
velopment or construction is much more cost-
effective.

A variety of land features constrain
development. Assessing the location and
prevalence of these features will be a critical
step in formulating local policy addressing
suitable areas for development. A brief de-
scription of the major limiting features fol-
lows.
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IMPACT OF DEVELOPMENT IN FLOODPLAINS FIGURE 6-10
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For proper treatment, septage should not leach
too quickly nor too slowly. When soils are
saturated, or when drainfidds are located on

steep slopes or highly erodible soils, septage
may not be sufficiently treated. Moreover/
highly erodible soils and unsuitable slopes
often occur near streams, CTeeks/ and river
banks, where failing septic systems would
have severe and immediate water quality
impacts.

Highly penneable soils/ such as dry,
sandy soils, even where slope is moderate,
are also unsuitable for installation of septic
systems. Highly penneable soils are defined
in § 1.4 of the Regulations. This type of soil
allows effluent to move too quickly to pro-
vide adequate treatment, and the potential
for groundwater contamination is significant.
Septic systems may also be unsuitable where
highly permeable soils exist in combination
with bedrock or seasonally high water tables
less than four feet from the surface. Highly
permeable soils in combination with these
characteristics are particularly unsuitable for
mass drainfields. 29

If development is to occur in a manner
which will protectnatural resources and pub-
lie health and safety/ all of these factors should
be considered in detennming areas where
septic systems will be allowed and those ar-
eas where public sewer or alternative on-site
treatment are more appropriate. Local land
use policy should direct incompatible devel-
opment away from areas which are charac-
terized by poor soils and toward areas where
the extension of public sewer lines is planned.
Areas which are unsuitable for septic tank
use and where public sewer lines are not
planned should be designated as potentially
unsuitable for development or as areas where
development should be restricted or delayed
until proper infrastructure can be provided.

PRIME AGRICULTURAL LANDS

Soil types are also rated by the U. S.
Department of Agricultural Soil Conserva-
tion Service for suitability for agricultural
uses. Those soils best suited to producing
food/ feed, forage fiber, and oilseed crops are
defined as "prime farmland" by the USDA.30
These soils produce greater yields with less
energy, fertilizer, and other expenditures/
often with fewer unpacks to the environment
than from production on less suitable soils.
However/developmentpressureis also higher
on prime farmland because the topography is
relatively flat, thelandis substantially cleared/
soil stability is good, and land ownership is
generally consolidated into large parcels.

Localities that desire to maintain agri-
culture as a viable land use should recognize
prune farmland areas in the planning process
in order to protect these operations in the
long-term. The U.S. Department of Agricul-
ture has developed a suitability analysis for
farmland protection called the Land Evalua-
tion and Site Assessment (LESA) system.
LESA helps localities identify prime farm-
lands for protection and also helps identify
areas to target for growth.

The LESA system evaluates each par-
cel by assessing its soU suitability/ productiv-
ity, and compatibility with primary crops.
Each parcel's soils are ranked in comparison
with the best soil type in the locality. LESA
also factors in conservation methods, farm

size, adjacent land uses, proximity to villages/
infrastructure, and land use regulations to
help produce a rating that allows each site to
be compared with others in the locality. The
system provides a valuable tool for land use
decision makers to employ when trying to
protect prime farmlands. 31
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to the height differences indicated by the lines
themselves. For example, topographic lines
running very dose together and adjacent to a
water body would indicate significant relief
at that point/ such as a bluff. Smaller scale
topographic maps (e. g. /1:400 scale) may be
more useful in identifying significant relief.
See Figure 6-9 for an example of reading
contour lines on a topographic map.

Delineating slope suitability can be
accomplished as follows:

Land Features

Flat Land

Low Slope
Moderate Slope
Steep Slope
Very Steep Slope

General Description

0-2% slope
3-7% slope
8-15% slope
16-25% slope
> 25% slope

Define slope categories which are suit-
able, moderately suitable, and unsuitable for
development. As an example/ a locality might
classify low slopes (from 0-7 %) as suitable/
moderate slopes (from 8-15 %) as moderately
suitable, steep slopes (from 16-24%) as poten-
tially suitable, and very steep slopes (>25 %)
as unsuitable.

Then/ using VirGB maps/ USGS maps/
or smaller scale topographic maps/ locate the
moderately suitable/potentially suitable/ and

unsuitable slopes. Locating these slopes can
usually be determined by visually examining
the maps. However/ calculating these slopes
(rise over run) may be necessary for some
areas. For example/ a 20 percent slope indi-
cates 20 feet vertical drop over 100 feet hori-
zontal distance. The slope information should
be transferred to a working map to again
identify areas suitable for development and
areas where development should be avoided.

STEP THREE |

Identify and map sensitive soils.

Areas characterized by soils with ex-
tremely low permeability may be identified
using local soil survey data or the VirGIS soil
maps provided by the Department. Hydric
soils and depth to water table also appear on
VirGB maps. If VirGIS is unavailable/ local
governments may use SCS data, ASCS data,
local soil surveys, and local health depart-
ment inventories to identify soils with ex-
tremely low penneability/ or combinations of
high permeability and depth to bedrock or
water table. If a soil survey does not exist/
preparing one should be a high priority. Lo-
calities interested in having a soil survey com-
pleted should contact the Department of
Conservation and Recreation/ Division of Soil
and Water Conservation in Richmond (see
Appendix A).

As part of the information base/ the
location of poor soils may be delineated as
follows:

A VirGIS map/ local soil survey/ or
other available resources may be used to iden-
tify the areas with low soil permeability (i. e./
less than 0.6 inches per hour), highly perme-
able soils/ and high water tables. An overlay

Cracked wall from high shrink-swell soils.
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area with few or no constraints should be

considered highly suitable. For water quality
protection, this composite technique should
include at least three layers of tnfonnation
(flood-prone areas, steep and very steep
slopes, and poor soils) as well as any other
features which may be of local significance.
The final composite map wiU then depict
those areas with one or more constraints.

Finally, the identified areas should be
ranked according to development suitability.
A locality should consider using several cat-
egories ranging from highly suitable to un-
suitable.

Once the workmg composite maps of
flood-prone areas, slopes, and soil character-
istics have been developed, it is then possible
to determine areas suitable for various types
of development by overlaying all the maps of
significant physical features. The chief objec-
tive is to determine what/ if any/ types of
development will be allowed in sensitive ar-
eas, and this analysis should be integral in
formulating the plan's future land use recom-
mendations. Table 6-A in Appendbc E de-
scribes the tolerance and suitability of vari-
ous environmental features for development.
This matrix includes recommended develop-
ment policies for each natural characteristic
and may be used to aid general dedsion-
making about appropriate land uses. For
example, impervious soils will not tolerate
septic system use and areas with such soils
should be designated unsuitable for develop-
ment unless public sewerage i6 to be pro-
vided.

PLAN FORMULATION AND POLICE
DEVELOPMENT

Although physical constraints to de-
velopment may be a factor in the decisions of
both. developers and consumers, it usually is
not a major factor. Location, dwelling unit
character, availability of public services, and
economics traditionally play much more im-
portanf roles in such decisions. The course of
development will be influenced by public
policy and the land market. By understand-
ing the capabilities and the limitations of land
features and using this information to help
determme how the land will be used, local
governments can derive benefits in addition
to water quality protection. Public policy
which directs development into areas with
little or no constraints to development also
results in such community benefits as lower
direct construction costs for developers, re-
duced renovation costs or losses in property
values, and land values that are maintained
or increased.M

Based on findings in the environmen-
tal inventory, localities should consider poli-
des which Imut or prohibit development in
areas which have been classified as having
low suitability or as being unsuitable for de-
velopment. Comparing existing development
patterns with the composite land suitability
map may identify situations which pose dif-
ficult policy choices for a local government.
The following discussion is designed to help
identify ways in which those choices can be
made.
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PROPERTY SUBJECT TO FLOOD DAMAGE
TABLE 6-4

Year

1980

1983

1987

1998

Households

320,600

338,600

368/900

462,100*

Total Value

of Property
($1, 000)

14/800,000

15/800,000

17/400,000

22/600,000*

Note: * FEMA projections based on (he rate
of floodplain development in 1987.

Source: Federal Emergency Management Admmistration, 1987
DonneUey Report, 1987

NOTE: Enrolhnent by a local government in the
National Flood Insurance Program administered by
the U.S. Federal Emergency Management Agency
(FEMA) enables property owners to be compensated
for flood damage. While enroUment limits develop-
ment withm the 100-year floodplain, property own-
ers who build houses under FEMA safety standards
are eligible for significantly reduced flood insurance
premiums."

Soil Suitability for Septic Tanks

Septic tank suitability is a local eco-
nomic consideration as well as a water qual-
ity consideration. Local policies should en-
sure that septic systems are used only m
locations where their operation will not cre-
ate health hazards or have adverse effects on
natural systems/ especially surface and
groundwater systems.

Designing/ constructing, and main-
taming adequate sewage treatment systems
on lots with flood-prone areas, steep slopes
or poor soils may be especially difficult. If the
drainfield is not located in a relatively level
position or in good soils, effluent will drain to
the end of the field and prevent adequate
treatment of bacteria. In such situations, ef-

fluent may also rise to the soil surface, posing
a threat to human health.

WIiether alternative sewage systems
or public sewer is to be used/ careful consid-
eration should be given to potential impacts
of proposed land uses (impendous surfaces
and density) and potential soil limitations on
sewage treatment systems. In addition/mini-
mum low-flow levels should be considered
for streams which will receive effluent from

treatment plants. The proposed level of de-
velopment should be balanced with the
environment's ability to support sewage
treatment systems. Proper design/ installa-
tion, and long-term maintenance is essential
to guarantee safe sewage treatment. It is the
responsibility of the local government to en-
sure that the most suitable type of sewage
treatment system is chosen. In some in-
stances/ there may be areas which are not
suitable for development. These areas should
be mapped and protected by local govern-
ment policy.

Areas Unsuitable for Development

Areas where sewer extensions are not

planned and that are also unsuitable for alter-
native sewage treatment systems could be
designated as consCTvation areas or areas for
other low intensity uses. Such areas are often
found along waterways and may also be des-
ignated as part of the buffer area adjacent to
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Resources. The Task Force has recommended

several amendments to Virginia Department
of Health (VDH) regulations. 36

INCREASED VERTICAL SEPARATION

There must be adequate unsaturated
soil between the drainfield and the water

table for the system to provide biological
treatment. Otherwise/ bacteria, viruses/ and

other pollutants wiU leach nearly unimpeded
into ground and surface waters. The Septic
Tank Task Force has recommended new

minimum vertical separation requirements
in order to minimize contamination of sur-

face and ground waters. It proposes separa-
tions of 24 inches for Group I soils (sand and
sandy loam) and 18 inches for all other soils. 37

SETBACK RESTRICTIONS

In addition to vertical flow require-
ments/many localities haveadoptedincreased
horizontal distance requirements - setbacks
of 70 feet from shellfish waters and 50 feet
from all other surface waters. In addition,
septic drainfields must be located at least 25
feet from any structure and 100 feet from any
well. Several localities have adopted a 100
foot setback from all surface waters to miiu-

mize the incidence of poorly treated effluent
being released into surface waters.

Additionally, some localities have in-
a-eased the structure setbacks to minimize

impervious cover immediately adjacent to
the drainfield. This allows a drainfield to

operate under more optimal conditions by
decreasing the quantity of runoff onto the
drainfield and maximizing vegetated soil
around the drainfield to provide better treat-

ment. Localities may want to consider adopt-
ing minimum setbacks of 50 feet for struc-
tures and 100 feet for surface waters as part of
amendments to the subdivision ordinance.

LOT SIZE

Lot size requirements directly relate to
the ability of septic systems to properly func-
tion. A North Carolina coastal plain study
has suggested thatareas with sandy and sandy
loam soils should have a minimum lot size of

seven acres to prevent groundwater supplies
from being contaminated with bacteria and
improperly treated effluent. 38 Similar soils
are prevalent in some parts of Tidewater. In
addition, significant increases in lutrate con-
centrations in groundwater have been de-
tected where density exceeds three drain-
fields per aae. Localities should consider
requiring mandatory open space subdivision
design or inCTeasing the minimuin lot size
where public sewer is unavailable and is not
planned for extension.

ALTERNATIVE ON-SFTE SYSTEMS

Alternative septic systems/ such as
Wisconsin sand mounds and low pressure
distribution (LPD) systems, have gained in-
creasing popularity among scientists as tech-
nology has improved. LPDs are particularly
common in parts of North Carolina. Al-
though a few localities in Virginia have re-
stricted or even prohibited the use of altema-
tive systems (mounds especially), many lo-
calities have found them to be beneficial in

areas with very low or very high perk rates.
Clarke County requires alternative systems
in such areas.
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Capital Improvements Program

The Capital Improvements Program
(CTP) is an implementation tool for public
expenditures, and has been used indirectly as
a means for controlling the timing and rate of
development. However, the CTP can also be
used to implement water quality protection
measures. CIP allocations should be exam-

ined for adequacy in addressing current and
future physical constraints, especially those
for sepdc systems. For example, a locality
should determine whether it has the facUities

to inspect and pump-out septic systems.
Corrective measures for areas with known

septic problems can be tied into the CIP pro-
cess. Over the longer temi, localities should
focus on the provision of public sewerage to
areas targeted for growth which are unsuit-
able for septic systems.
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tices must be applied consistentwith the char- ply. The entire watershed is included since all
acteristics of the water supply and the sensi- lands within the watershed are potential con-
five areas affecting that supply. tributors of pollutants.

For groundwater, the zone of contri-
bution (ZOC) is that area of the aquifer from
which a public well draws its water (see Fig-
ure 6-12). The ZOC's boundaries can be esti-
mated using various modelling techniques.
The size, shape/ and location of the ZOC vary
with the characteristics of the aquifer and the
weU.

Other sensitive areas for groundwater
protection are groundwater recharge areas.
These areas are where groundwater flow tends
to recharge aquifers. While replenishmg an
aquifer/s water supply, these areas also have
the potential to introduce contaminants into
that aquifer.

For surface water, the sensitive area is
the watershed contributing to the water sup-

Regulations need to be established
within sensitive areas to protect water sup-
plies from contamination. While most hu-
man activities have the potential to pollute/
the potential varies with the activity. Certain
land uses such as landfills have an obvious

potential to cause pollution. Land distur-
bances associated with residential and com-

merdal land uses such as septic systems/
roads, and underground storage tanks have
just as much/ or greater/ potential to pollute
water supplies.

For both surf ace water and groundwa-
ter/ the rate of withdrawal and the with-

drawal mechanism are important to consider
in protecting the water supply. A withdrawal
rate greater than the supply capacity will
result in a drawdown of the water supply.

WELL PROTECTION DISTRICT AND MANAGEMENT ZONES FIGURE 6-12

A. Cross Section

. Well

0 Irmer zone

Cone of depression
Zone of Contribution

Water table elevations

Intermediate zones

Well protection
district boundan

' \\^--^=^\s-

B. Plan View

Source: Born, Yanggen, and Zaporozec, A Guide to GroundwatST Quality Planning and Management, 1987
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CThis chapter treats groundwater and
surface water separately; however, many of
the steps are similar and may be conducted
concurrently.)

Several state agencies have useful in-
formation on both ground and surface water.
Localities should contact these agendes to
obtain this information. Table 6-5 provides a
brief list of information available from state
agencies on groundwater. The Virginia
Groundwater Management Handbook provides
a more comprehensive overview and even
contains some mfonnation on surface wa-
ter. 41

Before beginning a data collection ef-
fort, a locality should define planning units
and map scale. Planning units apportion a
locality into logical areas for the purpose of
studying areas in detail. When considering
water systems, the logical planning unit is a
watershed (see Appendix E).42 The water-
shed boundaries identified in the hydrologic
units (HU) maps (see page VI-14) should
establish planning area boundaries for the
water supply inventory.

STEP ONEJ

Inventory surface water and groundwater supply
systems.

Surface Water

Identify the stream and river networks
within the jurisdiction using the USGS and
the HU maps. Differentiate between fresh
and salt water streams and rivers where pos-
sible. Identify all impounded water bodies
and their uses. This information should be
used as the basis for classifying watersheds
for their water supply potential.

Groundwater

In order to understand the characteris-
ties of a groundwater system, it is important
to understand the hydrologic cycle and
hydrogeology of the area. Hydrogeology is
the study of groundwater - its origin, occur-
rence/ movement/ and quality. Groundwater
is also part of the hydrologic cyde and, in
order to understand the influence of the hy-
drologic cyde on groundwater/ it is essential
to have some basic knowledge of predpita-
tion/ infiltration/ Ae relationship between
groundwater and surface water, and the in-
fluence of the geologic framework on water
resources. 43 All of these characteristics have
an impact on the locations and relative im-
portance of sensitive areas/ zones of contribu-
tion and aquifer recharge areas.

Identify and describe all aquifers
present in the locality. Describe the location
and types of each aquifer. Information on
direction and rate ofgroundwater flow should
be included. Most Tidewater localities are
within the Virginia Coastal Plain which is
typified by a water table aquifer underlaid by
several semi-confmed aquifers (see Figiu-e 6-
13). The Ground Water Map of 'Virginia (SWCB
Information Bulletin 560) is a good source of
general information on the location and de-
sa-iption of these aquifers. 44 The map also
provides some information on the pollution
potential of each aquifer.

If available/ a primary source of
hydrogeologic data is a USGS groundwater
study of the area. These studies provide
maps of aquifers and confining units, accu-
rate information about occurrence, movement,
use and quality of groundwater, and hydrau-
lie characteristics. The studies also model
groundwater flow to determine characteris-
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ties such as transmissivity/ storage/ vertical
leakance/ recharge, and projected effects of
increased groundwater withdrawals. 43

TheStateWaterControlBoard (SWCB)
also performs groundwater studies. These
studies are currently available for a limited
number of localities and can be useful for

information on geology/ occurrence and use
of groundwater/ hydrology/ and groundwa-
ter quality. 46

If neither USGS nor SWCB studies are
available/ other resources can be used to evalu-

ate characteristics of area aquifers. To assess
the yield and importance of individual aqui-
fers to the water supply/ information on the
specific characteristics (i.e. porosity and trans-
missivity) of the aquifers is necessary. Useful
information for the surfidal (water table) aqui-
fer includes depth to groundwater and soil
permeability. Information gathered from the
Virginia Department of Health on well drill-

GENERALIZED HYDROLOGIC CYCLE FOR YORK-JAMES PENINSULA FIGURE 6-13
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Source: U.S. Geological Survey Cround-Water Resouces of the York-James Peninsula of Virginia, 1988
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uses (within the watershed) by category: ag-
riculture, high and low density residential/
commercial/ indusb-ial, and conservation/ for
example. Identify potential contamination
associated with each land use. For example/
low density residential development may be
associated with failing septic systems/ runoff
from extensive land dealing/ and improperly
constructed wells. The description should also
include factors in the watershed which could

impact water quality such as point source
pollution discharges. Those watersheds with
steep slopes and highly erodible soils should
be noted, as should watersheds with a high
percentage of impervious cover. The infor-
mation collected should provide a picture of
each watershed and its characteristics rela-

tive to water supply and degradation.

Identify the amount, location, and use
of surface water with±-awals within each
watershed. This infonnadonis useful to evalu-

ate the importance of each watershed within
the locality's overall water budget (supply/
demand situation). The SWCB administers a

program requiring the registration and re-
porting of water withdrawals over 10,000
gallons per day (GPD). The program does not
require water users to get a permit, nor does
it limit or restrict the right of water users to
withdraw water. Exemptions from SWCB
program include: withdrawals less than
10/000 GPD/ withdrawals of saline surface

water, and withdrawals made for the pur-
pose of imgating crops. The SWCB publishes
the results of the water withdrawal reports as
an aid in evaluating water use.50

Groundwater

Identify the amount/ location, and use
of groundwater withdrawals by watershed.
This information is useful to evaluate the

importance of groundwater within each wa-

tershed and throughout the locality. It is also
useful in determining areas experiencing ex-
cessive withdrawals (see Figure 6-14).

The SWCB program requiring the reg-
istration and reporting of water withdrawals
over 10,000 gallons per day (GPD), as dis-
cussed earlier in this step includes ground-
waterwithdrawals. Agam, information(avail-
able from the SWCB) on these withdrawals
should be collected, and the amount/ loca-
tion, and use of withdrawals noted.

Information on agricultural withdraw-
als is difficult to obtain and may have to be
estimated. Information on minor groundwa-
ter withdrawals Qess than 1 0,000 GPD) can be
obtained primarily from the Virginia Depart-
ment of Health (VDH). The VDH maintains
a database of all public supply wells in the
Commonwealth. The local health depart-
ment has information on private wells. Exist-
mg land use data can also be used to estimate
location/ amount, and use of withdrawals.

The public supply wells should be
mapped and theinfomiation collected in STEP
ONE should be used to identify the zones of
contribution for each well. Sensitive areas

should be considered for protertion since land
uses in these areas have the greatest potential
to contaminate wells.

STEP THREE 1
Assess the q-uality of surfacewater and groundwa-
ter resources.

Surface Water

To properly evaluate the viability of
existing and potential surface water supplies/
surface water quality must be evaluated. The
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Groundwater

Monitoring the presence of substances
in groundwater is important in revealing ex-
isting conditions, trends/ and potential pollu-
tion problems. This should indude collecting
information on total dissolved solids, pHlevel/
heavy metals/ chloride, fluoride, toxics, nu-
trients/ dissolved oxygen/ and bacteria levels.
TheSWCB groundwater reports will have Ae
most detailed mfonnation on the presence of
these substances and groundwater quality.

Localities without a SWCB ground-
water report or those wishing to gather addi-
tional groundwater quality information can
collect data from water well completion re-
ports and well logs (of public wells) within
the locality. This information is available in
hard copy at the VDH Regional offices (see
Appendbc A). sz Localities can also sponsor
their own well testing programs/ like the Co-
operative Extension programs in Warren and
Clarke Counties.

Based on the collected data/ identify
those watersheds experiencing groundwater
quality problems. Problems may be evident
by the presence of high total dissolved solids,
high or low pH, heavy metals, chloride/ fluo-
ride, coliform bacteria/ or nitrate. If historical
data are available on groundwater quality,
comparisons should be made with current
data to determine trends in water quality
degradation.

STEP FOUR

Identify point sources of pollution.

Point sources of pollution are those
which reach state waters through a single
source such as a pipe outlet. The outfall
structures of sewage treatment plants/ indus-

trial plants/ or other facilities are examples of
point sources of pollution. All legal point
source discharges to surface water are regu-
lated by the SWCB through its Virginia Pollu-
tion Discharge Elimination System (VPDES)
permitprogram. s3 Each permittee must moni-
for to ensure the discharge meets certain quan-
tity and quality paranieters. These parain-
eters include flow, BOD (biochemical oxygen
demand), DO (dissolved oxygen), suspended
solids/ setdeable solids, chlorine residual, fe-

cal coliform, pH/ oil and grease, and tempera-
ture.

In this step/ gather a list of point source
discharges permitted under the VPDES pro-
gram. This information is available either
from SWCB's regional offices or from the
SWCB Office of Water Resources Manage-
ment in Richmond (see Appendix A). The
SWCB regional office may also be able to
provide additional information identifying
the quality of the effluent being discharged
from each source. All permitted sites other
than single family dwellings are required to
monitor and report information to the SWCB
characterizing the quality of their effluent.

STEP FIVE

Identify nonpoint sources of pollution.

Surface Water

NonpointsourcesofpoUutionarethose
sources that cannot be traced to a single point
of discharge. It is difficult to monitor and
identify nonpoint source pollution, but infor-
mation can be collected and analyzed to pro-
vide qualitative indicators.

Review the Department of Conserva-
tion and Recreation Division of Soil and Wa-

ter Conservation's (DSWC) "Nonpoint
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The Groundwater Protection Steering Commit-
tee (GWPSC) consists of representatives from
eleven state agencies, all of which have pro-
grams dealing with groundwater. In 1987,-the
GWPSC developed a Groundwater Protection
Strategy for Virginia and agreed upon a goal for
that Strategy:

TheGroundwaterProtectionStrategyshouldcon-
firm andadoancethelegtslativelymandatedanti-
degradation policy of the Commonwealth by ini-
tiating 'anticipate-and-preoent strategies' de-
signed to protect the state's youndwater from
any degradation thatwould be harmful to human
health or the natural environment, now or in the
future.

Since the development of the Strategy, the
GWPSC has monitored achievements consis-
tent with the goals presented in the Strategy
and, in 1990, published a Supplement to the
Strategy. This Supplement assesses the current
situation, reviews past accomplishments, and
sets an agenda for the future. Copies of these
documents are available from the SWCB.

Tidewater's groundwateris also threat-
ened by the regional problems of saltwater
mbrusion/excessive groundwater withdrawal/
nonpoint sources of pollution in areas with
highly permeable soils and/or a high water
table/ and contamination of confined aquifers
from improperly abandoned and improperly
constructed wells.

Underground Storage Tanks: Identify the
location of all underground storage tanks
(USTs) in the locality. There are more than
64,000 USTs in Virginia.58 A UST leak has the
potential to cause serious groundwater con-
tamination and recent EPA studies reveal

that as many as 35 percent of all USTs eventu-
ally leak.59 USTs have been identified by the
GWPSC as one of the top five priorities for
groundwater protection. The SWCB admin-

isters the Virginia UndergroundStorage Tank
Program and maintains a computer data base
of all USTs in Virginia. 60 For a list of USTs/
localities should contact the SWCB (see Ap-
pendbc A).

Landfills: Collect information from the De-
partment of Waste Management on ground-
water contamination occurrences relating to
landfills/ dumps/ and other disposal sites.
Map the location of these occurrences, as well
as the location of all known landfills, dumps/
and disposal sites.

Hazardous Waste Facilities: Identify the lo-
cadon of hazardous waste facilities in the
locality. Contact the Department of Waste
Management (DWM) for a list of these fadli-
ties. DWM is also the source for sites desig-
nated as Emergency and Remedial Response
Investigation Sites (ERRIS). There are 16/000
of these sites nationally. If there is an ERRIS
site in the locality, check to see if it is on the
National Priority List (NPL) for remediation.
Over 1,000 sites nationally are on this list."

Waste Lagoons: Identify all VPA permitted
activities as potential sources of groundwater
contamination. This would include pits/
ponds, and lagoons for waste storage/ treat-
ment/ or recycling.

Septic Systems: Estimate the location and
number of existing on-site sewage treatment
systems in the locality from the existing land
use map. The local sanitarian may be able to
help estimate numbers and locations of septic
systems/ in order to identify high densities of
septic systems. Estimate the total number of
future septic systems from the future land use
map.

Pesticides and Fertilizers: From the existing
land use map, identify those areas of the
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an evaluation of alternative growth and de-
velopment scenarios, policies should be de-
veloped and adopted to address local water
supply protection issues and the larger issue
of water resource management. The adopted
policies should be interrelated with other plan
policies such as economic development poli-
des/ growth areas and appropriate densities.

The local comprehensive plan should
include a discussion of alternatives consid-

ered, as well as a discussion of the scope and
importance of potable water supply protec-
tion (§ 5.6. AJZ.C). The relationship between
water supply protection policies and other
land use and economic development policies
should also be analyzed. If water supply
protection policies are in conflict with other
policies, these conflicts must be reconciled.
For example, the future land use plan may
designate a growth area within a future drink-
ing water supply watershed. If the locality
has no other future water supplies from which
to draw/ the growth area should be located
elsewhere or modified so that development
minimizes impacts on the water supply.

The comprehensive plan should, at a
minimum, include policies to ensure the most
appropriate water supply protection strate-
gies will be utilized to provide high quality
drinking water to the citizens of the locality.
These policies should address a range of is-
sues relating to water supply

. water quality protection;

. water supply conservation and allocation;

. regional cooperation; and

. comprehensive water resource manage-
ment.

Water Quality Protection

Water supply must be protected from
existing and potential pollution. This re-
quires the identification and protection of
sensitive areas. For surface water, pollution
sources should be regulated or restricted
within the supply's contributing watershed.
Strong plan policies establishing a protection
strategy for critical watersheds will reduce
the need for costly water treatment and in-
crease the life of the water supply by reducing
the rate of eutrophication. For a river water
supply/ watershed protection is more diffi-
cult since the watershed of the supply is ex-
tensive and usually goes far beyond local
jurisdictional boundaries.

Groundwater protection is very im-
portant since a groundwater supply is diffi-
cult or impossible to purify once it becomes
contaminated. Groundwater protection is
more cost-effective than remediation. 62 Lo-
calities identified as State Groundwater

Management Areas should prioritize their
groundwater protection policies. These areas
have been identified as having significant
groundwater quality or quantity problems.
These localities should also consider water

supply sources other than groundwater for
future supplies.

Local policies should specifically ad-
dress protection of sensitive areas including
critical groundwater recharge areas and
zones of contribution. The greatest potential
for groundwater contamination occurs in
these areas. For this reason, land use and
development must be carefully managed.

Groundwater recharge areas should
be evaluated in terms of their significance and
their ability to be managed. Deep flow re-
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In areas of existing development, wa-
ter conservation measures can be employed
to extend the capacity of a water supply to
sustain development. Several Tidewater lo-
calities have instituted voluntary water con-
servation during periods of peak water us-
age. Water supply rationing is the most dras-
tie of water consCTvation measures. Ration-

ing has also been used m Tidewater during
drought times. Another water conservation
strategy is requiringwater-conservingplumb-
ing fixtures through the local building code.
Some localities have instituted programs and
incentives to encourage or require retrofit-
ting existing structures with such devices.

Consistent with growth and develop-
ment policies, localities can also address the
issue of allocation of water resources in their

plan policies. Allocation policies can address
expansion priorities for public water systems
and priorities for allocation of waterresources.
Minnesota, for example, has established pri-
orities as follows:

1.
2.
3.

4.

5.

Domestic water supply;
Other withdrawals less than 10,000 GPD;

Agricultural irrigation (less than 10,000
gpd) and processing of agricultural prod-
ucts;

Power generation withdrawals overlO/000
gpd;and
Other withdrawals over 10,000 gpd. w

Allocation and expansion priorities should
be established within the plan to guide future
economic development within the locality

Regional Cooperation

Water resources are a regional concern
and localities should work together to de-
velop regional water supply policies. Surface
and groundwater resources often flow across
political boundaries. Entire watersheds/ not
just the area within a locality, should be con-
sidered when developing water supply plan
policies. This is especially relevant for river
supplies. Entire groundwateraquifers should
also be considered in regional policies. This
system is extensive/ especially in the coastal
plain where the aquifers run the width of the
region. Without a regional approach and
regional cooperation, localities will not be
able to properly protect their resources and
may actually work against one another in
their protection efforts.

In Northern Virginia, regional coop-
eration between all jurisdictions located
within the Occoquan reservoir's watershed
has protected that water supply from in-
creased levels of nonpoint soiirce pollution.
Albemarle County and the City of
Charlottesville have also cooperated in pro-
tecting their mutual water supplies.

Comprehensive Water Resource
Management

Ideally, localities should develop a
comprehensive water resource management
plan which establishes policies and recom-
mendations for each hydrologic unit within
the locality and region. As a part of the
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Albemarle County, Virginia depends on sur-
face water resources for its (and the City of
Charlottesville's) drinking water. In Ught of
this dependence on surface water, the County
instihited a management plan for all drinking
water supply watersheds.

This management plan includes:

. Runoff Control Ordinance - "to protectagainst
and minimize the pollution and eutrophication
of the public drinking water supply impound-
ments resulting from land development in the
watershed areas."

- Rezoned aU publicly owned properties except
school sites within water supply watersheds to
a consavation district designation.

- Construction of a $53 million sewer intercep-
tor and a $5 million sewage collection system
for a community in a water supply watershed to
eluninate several point discharges and failing
septic systems. Construction of a sedimenta-
tion basin has also been proposed to alleviate
non-point discharge in the community.

- The 1977 Comprehensive Plan was amended
to remove all land in one water supply water-
shed from the TJiban Area" designation.

- The county underwent a comprehensive
rezoning which placed major limitations on
development in the "Rural Area" designated
parts of the county. Special Use permits re-
quirements addressed proposed developments
located within water supply watersheds.

- The Comprehensive Plan was amended in
1982 which removed "Growth Areas" designa-
tions from four communities within water sup-
ply watersheds. These areas were later rezoned
to "Rural Areas."

- Other activities are ongoing to continue pro-
tecting the county's water supply watersheds.

Source: Albemarle County,The Comprehensive
Plan for Albermarle County 1989-2010,1989

Amending Local Ordinances

OVERLAY DISTRICTS FOR WATER SLZPPLY
PROTECTION

The zoning ordinance is the primary
tool for protecting water supply quality. Zon-
ing overlay districts can be used to protect
critical areas within a locality that, ifimprop-
eriy developed, have the potential to impair a
water supply. Watershed protection over-
lays have been implemented effectively in a
number of Virginia communities to protect
drinking water impoundments. 70 Use and
density restrictions, performance standards/
and specific design criteria applying within
the overlay can ensure the water supply is
protected from contamination.

Implementing aquifer recharge over-
lay districts can protect the both the quality
and quantity of groundwater. Impervious
surface restrictions, density limitations/ and
standards to ensure that stormwater runoff is

retained on-site allow for the recharge of the
aquifer. 71 The overlay districtmechanism can
also be an effective tool for managing land
use and development within public weUhead
protection areas. This technique can apply
special use restrictions and best management
practices which, if used in conjunction with
emergency response plans, may be especially
helpful in protecting public groundwater
supplies."

In areas not to be served by public
water/ community water systems are pre-
ferred where provided with strict require-
ments for weU lot size and location73 Locali-

ties should consider increasing the horizontal
stand-off distance between septic systems and
wells to reduce the potential for well contami-
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Criteria that can be incorporated into a
local landscaping ordmance to help decrease
water demand include:

. minimization of turf areas;

. using drought tolerant plant spedes;

. appropriate soil conditioning;

. gradingforwaterflowand/orstormwater
harvesting.

Water demand and usage varies
greatly depending upon the type of land-
scape involved. Large open turf areas .with no
tree cover or shading require considerably
more water than areas where turf is limited

and existing trees are retained. Although turf
can be miniinized and water use reduced by
designing a greater portion of the site as deck,
patio, or driveway, this approach intensifies
runoff and stormwater management prob-
lems and decreases groundwater recharge.
Homeowners andlandscape professionals can
decrease impendous areas and promote wa-
ter conserving landscape design by leaving
large areas of natural vegetation in place or,
when portions of a site are not left in a natural
state/ by using large planting or mulched
beds instead of turf.

Although water conseryation has not
been an expressed objective of most land-
scape ordinances, some of the provisions in-
eluded in them also save water. Trees that

must be preserved or planted save water by
cooling the air and soil and/ in turn reducing
evaporation. Incorporating water-conserv-
ing principles into local landscape ordi-
nances would not be difficult. Specific crite-
ria have been established for many localities
that are readily available and easily adapted
to any region.

Claike County, Virginia has incorporated
groundwater protection into its comprehensive
plan and implemented a groundwater protec-
tion plan throughout the County. The plan was
developed because the major portion of the
County's population relies on groundwater as
their source of drinking water and groundwater
contaminationhasbeenaprobleminthe County.

The plan consists of a number of strategies:

1. On-site wastewater treatment system
management

2. Sinkhole Ordinance
3. Well standards

4. Underground storage tank requirements
5. Community education
6. Geographic information system

These strategies were developed after a number
of groundwater studies showed that groundwa-
ter resources in the County were vulnerable to
contamination. Septic system siting and instal-
lation requirements were developed which re-
late to soil and geology conditions of the County
more closely to (hose of the state. The sinkhole
ordinance protects those sensitive areas which
can act as conduits for polluted nmoff to con-
taminate groundwater. Well standards were
improved to insure that new wells would not
increase the potential for groundwater pollu-
tion. Underground storage tank requirements
were developed to limit the risk of pollution by
petrochemical leakage. An education program
was instituted to inform fhe public of the poten-
tial for groundwater contamination and how to
reduce that risk. Finally, a geographic informa-
tion system was installed to track and analyze
natural resource data to achieve a higher under-
standing of the County's groundwater resources.

Source: Lord Fairfax PDC, Clarke County Groundwa-
ter Protection Plan, 1987
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SHORELINE EROSION PROBLEMS AND CONTROL MEASURES

Local governments should establish an informa-
tion base from which to make policy choices about
future land use and development that will protect
the quality of state waters. This element oftheplan
should be based upon the following:

###

c. Shoreline erosion problems and location ofero-
sion control structures[. ] (§ 5.6-A.l.c)

Virginia has over 5/000 miles of tidal
shoreline/ very dynamic areas marked by the
natural process of erosion and accretion.
Human activity on or near the shoreline
tends to increase erosion. Traditionally, ad
hoc and post-development measures have
been used to protect structures and beaches
from natural and accelerated erosion. By
considering erosion during the local compre-
hensive planning process/ prior to develop-
ment/ localities may reduce or even prevent
the need for future shoreline hardening ef-
forts. Acomprehensiveapproachwouldlimit
development in areas not appropriate for any

type of structural control or where certain
shoreline hardening measures would actu-
ally worsen erosion. Natural forces which
cause shoreline erosion include wave action,
storm events where water or wind damage
occurs/ and upland runoff. Grading/ remov-
ing vegetation/ and over-building usually
increase stormwater runoff and erosion.

Shoreline erosion also has a significant
negative effect on water quality. Initial stud-
ies have found that tidal shoreline erosion in

Virginia int-oduces 1.37 miUion pounds of
. nitrogen and 0.94 million pounds of phos-
phorus into the Chesapeake Bay each year, 77
more than five percent of the total nitrogen
and 23 percent of the total phosphoms m
Virginia's controllable pollutant load. 78Sedi-
mentation in the Bay is another result of
shoreline erosion/ and the U. S. Army Corps
of Engineers has estimated 15 to 20 percent of
sediment reaching the Bay from this source
could be eluninated by appropriate shoreline
erosion control projects. 79 Such a reduction in
pollution and sedimentation would/ of course/

fe»^,

Right: Building damaged by erosion in Isle of Wight
County. (James River)
Left: Farmhouse endangered by erosion on the Eastern
Shore. (Chesapeake Bay)
Source: Departinent of Conservation and Recreation, Envision, of Soil and Water

Consffvation/ Shoreline Programs Bureau
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THE PROCESS OF SHORELINE EROSION

Daily shoreline erosion along the
Chesapeake Bay is gradual/ but its cumula-
tive effect is significant. In the 100 years
between 1850 and 1950, shoreline erosion

accounted for a loss of approximately 21/000
acres within Virginia alone. Toda/s average
erosion rate for Virginia's Bay shoreline is 0.7
feet per year/ a loss of about 201 acres each
year due to erosion. 81 Certain areas of the
shoreline experience much higher shoreline
erosion rates - two or more feet per year82-
and nearly 40 miles of shoreline are eroding at
a rate exceeding five feet per year. s3

The climate affects a shoreline7 s rate of

erosion. Storm events and a rise m sea level

are the two climatic factors most frequently
cited. High energy storms such as northeast-
ers or hurricanes usually cause severe ero-
sion. Storm frequency/ direction/ intensity/
duration/ and storm surges resulting from
wind-driven tides are all factors that deter-
mine the impact of a particular storm event. 84
Further/ sea level is rising due to melting of
continental ice. As a result/ higher water
levels and tides will reach normally protected
areas.

.^'.,. '*."
'^..
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The physical factors involved in shore-
line erosion are complex and highly variable.
Planners need not be specialists in coastal
processes to prepare a land use plan which
takes these into account/ although a general
understanding of factors contributing to ero-
sion wUl be helpful. Assessing the influence
of these factors on the local shoreline may
require assistance from a coastal engineer. A
brief description of these factors is provided
below.

Abundance of Vegetation: Submerged aquatic
vegetation (SAV) in the near-shore area and
shore grasses on either the shore bank or
beach retard the movement of sediment and
act as shock absorbers to baffle wave action.

Bank Composition: Consolidated soils (such
as day) resist erosion more effectively than
sandy, unconsolidated soils.

Bank Height: This is the vertical area located
immediately behind the beach or on the
shoreline. Bank height determines a given
erosion rate. Bank composition and height
affect erosion along Tidewater shorelines/
where a significant amount of shore is charac-
terized by bluffs. Bluffs fail due to gravity/
wave action/ and freshwater runoff. Typi-
cally a bluff is weakened by runoff resulting
from rainwater flowing down the bluff face
and from groundwater seepage which occurs
because of a day layer at the base (see Fig. 6-
15).

Boat Wakes: Shorelines fronting navigation
channels are especially vulnerable to wave
action created by passing vessels.

Trees downed by shoreline erosion resulting from storms
which often pull considerable soil from bank face. (Potomac
River)

Source: Departmnt of Conservation and Recreation/ Division of Soil and Water
Conservation/ Shoreline Programs Bureau
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erosion control option must be chosen. Op-
tions range from the natural to the structural
and should be chosen based on actual site

conditions. Some options are to "do noth-
ing, " relocate threatened buildings, plant veg-
etation/ provide beach nourishment, or estab-
lish permanent structures.

//Do Nothing

The "do-nothing" option costs nothing
and allows for natural erosion and accretion

of the shoreline. This approach generally is
unacceptable when development is already
on-site or off-site forces influence erosion

rates. The "do nothing" approach is best
suited for situations where development can
be carefully located and can incorporate site
design features to prevent erosion from off-
site sources.

Relocation

Whenever possible, threatened build-
ings should be relocated. Again/ this option
does not interfere with natural shoreline dy-
namics. Once buildings are relocated, no
control structures must be maintained. This

option may not be feasible where the
building's construction does not lend itself to
relocation or if the site is too small. Uke the

"do nothing" option, a major disadvantage of
relocation is that neither technique controls
shoreline erosion.

Vegetation

This method is often called a "soft

barrier. " Vegetation such as grasses, shrubs,
trees, and wetland habitats absorbs and

breaks up wave energy. Root systems also
hold soil in place. Depending on the type
selected, vegetation can be the least expen-
sive means of shoreline stabilization. Where

appropriate/ softbarriers/natural barriers are
preferable to structural mechanisms because
of their ability to adapt to changing erosion
forces. Vegetation is especially effective in
allowing wedands to migrate with fluctua-
tions m sea level. In case of extreme high tide/
vegetation may not be enough to provide
protection. Further, it is effective only for
low-energy shorelines. To remain functional,
vegetative barriers require periodic mainte-
nance, indudmg replacement of dead or dis-
eased vegetation. One consideration in the
placement of vegetation should be the in-
tended use of the shore. Pedestrian and ve-

hicular traffic will quickly destroy vegetation
if proper access points are not provided (see
Table 6-6).

Beach Nourishment

This method is also a softbarrier. Beach

nourishment consists of replacing sand on a
beach. Beach nourishment is especially use-
ful when the goal is to create or preserve a
recreational beach. However, it is cosdy/
estimated at $1 million per mUe for an open-
ocean beach and is a temporary solution at
best.86 like the "do nothing" option and the
relocation of buildings, nourishment does not
control shoreline erosion, but may be appro-
priate in conjunction with other measures.

Permanent Structures

Permanent structures are useful to

shield land from high energy wave action
and some structures can build up beaches on
the updrift side. However/ there are poten-
daily many significantnegative water quality
impacts from their use. Increased erosion
from improperly placed and constructed
structures may result in the destruction and
ultimate loss of wetlands, tidal shores, and
shoreline vegetation, especially downdrift and
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PLANT LIST TABLE 6-6

FRESHWATER SYSTEMS BRACKISH OR ESTUARINE SYSTEMS

MARSH SPECIES

(Reed Bank Zone)

Softstem BulTush(Scirpus validus)
Common Threesquare(Scirpus americanus)
Soft Rush (Juncus effusiis)
Cattails (Typha spp.)
Sweetflag (Acorus calamus)
Southern Wild Rice (zinzaniopsis miliacea)
Rice Cutgrass (Leersia oryzoides)

Saltmarsh Cordgrass
(Spartina alterniflora)

Big Cordgrass
(Spartina cynosuroides)

Saltmeadow Cordgrass
(Spartina patens)

Black Needlerush
(Juncus roemerianiis)

SHRUBS AND GROUNDWATER SPECIES
(Shrub Zone)

Smartweed (Polygonum spp.)
Sweet Pepperbush (Clethra alnifolia)
Button Bush (Cephalanthus occidentalis)
Red Bay (Persea barbonia)
Highbush Blueberry (Vaccinium corymbosum)
Black Willow (Salixnigra)

Saltmarsh AsteT{Aster tenuifolius)
Wax Myrtle (Myricacerifera)
Tidemarsh Waterhemp

(Amaranthuscannabinus)

TREES
(Tree Zone)

Red Maple (Acer rubrum)
Sweet Gum (Liquidamber styraciflua)
Black Gum (Nyssa sylvatica)
Bald Cypress (Taxodium distichus)
Black WUlow (Salix nigra)
River Birch (Betula nigra)
American Elm (Ulmus americana)
Hackberry (Celtis occidentalis)
WiUow Oak (Quercus phellos)

Live Oak (Quercus virginiana)
False 'Wi]low(Baccharish almifolia)

Source: Chesapeake Bay Local Assistance Department, 1991
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SHORELINE STABILIZATION PROJECTS - BEFORE AND AFTER FIGURE 6-18
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Undersized riprap reventement may afford only short-term shoreline stabilization. The photograph on
the left shows a riprap reventment. The riprap structure failed (photo on right) during a storm.
(Potomac River)
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Riprap structures should be designed and constructed to withstand expected wave energy at any given
time.

Source: Department of Conservation and Recreation, Division of Soil and Water
Conservation, Shoreline Programs Bureau

VI-67
8/91



RlPRAP BREAKWATER FIGURE 6-20

Note: The most nbk con-
figuntton inuia if the rtnic-
tuni»daigntdw)th2unl0of
korteonal diiance for each
unit of vcrtxal me.
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Filter doth

Source: Department of ConsCTvation and Recreation,
Division of Soil and Water Conservation,

Shoreline Programs Bureau

tures are designed to modify wave action/
reduce deep-water wave energy, and pro-
mate beach nourishment. The effect of break-

waters is to allow some transport of sand;
however, the downdrift effect must still be
considered in brealwater design. Because
breakwaters are effective in protecting rela-
tively long stretches of shoreline/ they ulti-
mately yield a lower cost per linear foot89

SEA LEVEL RISE

Localities must also begin to consider
the long-term effects of sea level rise/ attrib-

uted principally to global warming. 90 The
burning of fossU fuels increases carbon diox-
ide and associated combustion gases in the
atmosphere/ which retains heat. The net re-
suit appears to be a slight wanning of the
earth's climate, leading to thermal expansion
of the oceans and accelerated melting of con-
tmental ice. Sea level currently has a vertical
rise rate of slightly greater than one foot per
century and is expected to accelerate to sev-
eral feet per century. In low-lying areas, one
foot of vertical sea level rise can cause a shore-

line to shift horizontally by as much as 1000
feet over 100 years (See Figure 6-21 ). 91

SHORELINE EROSION AND SEA LEVEL RISE FIGURE 6-21

Sea level 1987

Sea level 1887

FEET OF EROSION
(100-1000)

Source: Copyright 1989, Duke University Press- Reprinted
by permission of the publisher.
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STEP ONE J
Determine planning units.

The most readily available data for
local shoreline conditions are in the Shoreline

Situation Reports prepared by the Virginia
Institute of Marine Science (VIM5). Although
somewhat dated/ the Reports are the only
comprehensive resource currently available.
The Reports present information on shoreline
types/ upland land use, erosion rates/ and the
location of existing erosion control structures
for localities in the Tidewater region. Assis-
tance from VIMS or the Deparfanent of Con-
servation and Recreation/ Division of Soil and
Water Conservation/ Shoreline Programs
Bureau, can help local planners divide the
shoreline into reaches. Reaches are segments

of shoreline (a few yards to miles) where
shoreline processes and materials are similar;
Reaches become the planning units for shore-
line management (see Figure 6-23).

STEP TWOI
Determine existing erosion rates for each

reach; define ranges for low, medium, and high
rates of erosion; and identify critically eroding
areas of the shoreline.

Again/ the Shoreline Situation Reports
provide a base of information from which to
begin. Although erosion rates included in.
these reports were/ in most cases/ calculated
ten to fifteen years ago/ the rates are based
upon historic trends which indicate relative
changes in the shoreline. Erosion can be

EXAMPLE OF REACH DELINEATION FIGURE 6-23

^erl V /"'^-:^^&"\

H:^ <<. <?'--S ^STE !?

MAP 4A
PISCATAWAY CREEK
Segment 2 and SubsegmentsIC

-yC?SES/^:\\\ V- . ".

^tWJ^-'^^s^
Source: Virginia Institute of Marine

Science, Shoreline Situation

Report for Essex County,
1976

= Segment Boundary. Segments are groups ofsubsegments.
Segment boundaries are detennined byphysiographicfea-
tures such as necks or peninsulas between tidal a-eeks.

= Subsegment Boundary. In the Shoreline Situation Reports,
subsegments correspond to reaches m that the pattern of
erosion or aca-etion is simliar. Subsegment/reach length
may vary from a few hundred to several thousand feet.
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ing permanent structures are effective and
identify reaches where structures are aggra-
vating erosion updrift.

Whether a locality deddes to perform
an itemized inventory or to conduct a less
detailed investigation, the data should be
mapped by reach. Preparing an overlay to
the existing land use map will help with the
analysis discussed in Step Seven.

Another effort in progress at VIMS/ in coopeia-
tion with the Department of Conservation and
Recreation (DCR), Division of Soil and Water
Conservation (DSWC), is the Bank Erosion 1m-
pact Study. The study will include a digital data
base delineating shoreline defense structures
along 1600 miles of tidal shoreline. The study is
directed toward analyzing the decrease in nutri-
ents eroded into the Chesapeake Bay due to
shoreline hardening. Usmg historic erosion
rates estimated over 89 years (1855 to 1944) the
study will compute the volume of sediment
kept from the Bay between 1985 and 1990 by
mapping the position of various types of shore-
line defense structures. Land use conditions for

1985 and 1990 are also included in the project's
database. The digital database, stored in Ac
VIMS Cd Geographic Information System, is
expected to be available through DWSC in May
1991. This information is recommended as a

primazy source of data for identifying the loca-
tion of shoreline erosion control structures.

STEP FOUR1
Conduct selective field surueysfsite assessments.

Although the Comprehensive Coastal
Inventory Program (CCt) at VIMS is updat-
ing available data on shoreline conditions/
most Tidewater jurisdictions will not have
the benefit of CCI reports prior to beginning
timely comprehensive plan revisions. For
most localities, the identification of critically

eroding areas will require a comparison of
current conditions with historical data on the

shoreline. A comparison of aerial photos
taken at different points in time may be use-
ful; some aerial photos are available from the
Virginia Department of Transportation, U.S.
Geological Survey, and USDA Agricultural
Stabilization and Conservation Service. Ide-

ally, site visits should be made to structurally
modified areas in order to detennine the im-

pacts and effectiveness of erosion control
structures on the shoreline, particularly along
adjacent reaches. It is important to observe
evidence of scouring around the base of per-
manent strurtures and evidence of shoreline
erosion downdrift.

STEP FIVE

Identify and map areas where control structures
should be avoided.

Forsomereaches/ storm frequency and
intensity and shoreline geometry and orien-
tation wiU rule out the construction ofperma-
nent erosion control structures. Further,

where existing structures have aggravated
erosion rates downdrift/ as determined in

Step Four, additional structural erosion con-
trols should be prohibited/ with exceptions
made only when necessary to prevent the loss
of an existing building. This analysis will
require technical advice from a shoreline en-
gineer. The Shoreline Programs Bureau of
the DSWC may be able to assist (see Appen-
dbcA).

STEP SIX

Identify areas which require stabilization.

Based on prior evaluation/ identify and
prioritize areas for shoreline erosion manage-
ment efforts. This evaluation should include
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collected in each preceding step has been
prepared as an overlay to the land use plan
map, areas of potential conflict between land
uses and natural processes may be readily
identified.

STEP EIGHTI
Consider shoreline management alternatives.

Alocality should consider a number of
shoreline management strategies before mak-
ing policy determmations. With this analy-
sis, a jurisdiction will most likely have several
options, depending upon the specific drcum-
stances.

One strategy would be to leave shore-
line protection up to individual property
owners; this may or may not include provi-
sions for local government oversight to en-
sure a coordinated strategy. Another, and
recommended/ alternative would be the de-
velopment of a comprehensive shoreline
management plan in order to ensure the most
appropriate erosion mitigation strategies for
the protection of the jurisdiction's entire
shoreline. This alternative may include the
designation of certain reaches where only
vegetative protection measures may be used/
limiting structural measures to the areas where
they are necessary and most effective. The
policy discussion in the local comprehensive
plan as required by the Regulations will ne-
cessitate a discussion of alternatives consid-

ered and justification of the final selection.

STEP NINE A
Revise future land ases or intensities based on
shoreline inventory findings.

At a minimum, localities should con-
sider appropriate revisions to the land use

plan map in light of shoreline factors and the
feasibility of various erosion management
techniques. For example, a critically eroding
shoreline in a reach where intense develop-
ment is proposed presents a dear land use
conflict. A revision to the land use plan may
avoid altogether the need for costly erosion
control measures which would provide only
a temporary solution. Again, a locality may
have a number of options in such a situation/
depending upon the circumstances.

One option would entail the recom-
mendation of other, more appropriate land
uses along the shore. Planning for the even-
tual acquisition of extremely vulnerable ar-
eas for public open space could be another
option. Another strategy would be to reduce
the intensity of allowable development.
Amendments to the zoning ordinance may
implement shoreline protection goals by es-
tablishing spedal setbacks so new develop-
ment would be out of the projected range of
shoreline erosion for a specified duration.
Open space subdivision or cluster housing
provisions could offset the loss of develop-
able area with little effect on overall intensity
of development.

PLAN FORMULATION AND POLICy
DEVELOPMENT

To comply with the Act and Regula-
tions, local governments will need to develop
an overall policy framework which estab-
lishes appropriate responses to shoreline ero-
sion. Based upon shoreline data and an evalu-
ation of the technical merits of various shore-

line stabilization techniques and their suit-
ability for different shoreline environments/
policies should be developed and adopted to
address local shoreline erosion problems and
mitigation structures.
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MAPPING

If analysis indicates that land uses
should be revised in light of shoreline condi-
tions/ the future land use map must be
amended. Other maps can be considered for
inclusion in the plan that are useful for dis-
playing backgound data. Maps depicting
reach delineations/ shoreline erosion rates/
and critically eroding areas will be especially
effective in support of final plan recommen-
dations. Amapormaps showing the location
of existing control structures and summariz-
ing shoreline conditions may also be helpful.
A more detailed shoreline management plan
might include mapping which identifies the
appropriate control measures for each reach.

Since the scale of the general land use
map would Ukely be ineffective in displaying
data by reach, a map showing reach bound-
aries might be prepared as an overlay to local
hydrologic units or other planning areas.
Ultimately, the more detailed management
plan might display background data and plan
recommendations at a tax map orzoningmap
scale.

IMPLEMENTATION

The first step in implementing shore-
line management policies is adoption of the
amended local comprehensive plan in order
to guide future activity. The amendment
should include a thorough discussion of the
benefits and hazards of various types of ero-
sion mitigation strategies and should also
establish shoreline protecdon priorities. Once
plan policies or the shoreline erosion control
element of the comprehensive plan has been
adopted, the local Wetlands Board should
refer to the document in the course of its
permit review process in order to ensure de-
asions are in accordance with the plan.

The zoning ordinance should be
amended to establish necessary shoreline set-
backs. In any district where it has been deter-
mined that structural shoreline hardening in
reaches in the district will have damaging
impacts on adjacent reaches/ shoreline hard-
ening should be prohibited or conditioned.

The City of Hampton's Beachfront Master Pl an
includes a recommendation for the City to
stabilize privately owned shorelines in exchange
forpublic access to private beaches. This policy
is designed to provide an incentive to owners to
relinquish some of their property rights as a
trade off for improved shoreline protection and
also better beach access. Localities implement-
ing shoreline management districts might use a
similar strategy to increase public access along
their waterfront

Localities may wish to consider adopt-
ing an overlay district in order to implement
the plan policies for appropriate erosion pro-
tection. An overlay district could be particu-
lariy effective in reconciling management
strategies by reach with property boundaries
and zoning lines. The creation of spedal
shoreline management districts for critically
eroding areas may be another method of
implementing plan policies and a more com-
prehensive strategy for addressing shoreline
problems. Local governments could also
amend their Chesapeake Bay Preseryation
Area Overlay District/ where applicable.

The community fadlitiesplaimingpro-
cess is another vehicle to achieve shoreline
protection. Planning for the extension of
public facilities/ including shoreline stabili-
zation/ should steer facilities away from vul-
nerable shoreUne areas and toward areas most
suitable for development/ given shoreline con-
ditions. This process also enables a locality to
plan for the purchase of particularly sensitive
shoreline segments.
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2. Swunming access/ including beaches and
designated areas appropriate for swim-
rnrng;

3. Fishing access, including piers, bank fish-
ing, and parking adjacent to tidal waters;

4. Natural area access/ including wildlife
management areas, natural area preserves/
wildlife observation areas, nature trails/
and educational fadlities contiguous to
tidal waters. %

The general discussion of public and
private access in this section includes the
activities just outlined as well as other water-
related activities such as picnicking/ camp-
ing, hiking, and hunting. Boat-related fadli-
ties and activities are treated in greater detail
as such facilities potentially have a greater
impact on water quality and they are fre-
quentiy a major element in access programs.

BEACH/SWIMMING ACCESS SCHEMATIC PLAN FIGURE 6-24
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Signage

Trail walk

Entimce/parimg.

Bath house

Retained or planted trees create
buffer zone between parking lot
and beach.

Trails/walkways from paAuig
to bath house.

Picnic tables located on grass
stand.

Play area

Buoy line

Source: Adapted from US. Army Corps of Engineers,
Recreation Planning and Design Criteria, 1987
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sion analyzed this issue and concluded that
although the impact from individual boats
may be negligible, the cumulative impact in
many cases may generate significant local-
ized water quality problems. Ia>

Siting Marina Facilities

In 1988, the Virginia Marine Resources
Commission (VMRC) issued its Criteria for the
Siting of Marinas and Community Facilities for
Boat Mooring. '101 The Siting Criteria serve as
guidelines VMRC uses to evaluate the loca-
tion and design of proposed marinas and
boat docking facilities.

The Siting Criteria are divided into two
parts. The General Siting Criteria address the
siting ofboat-related facilities relative to sen-
sltive environmental features and marine re-

sources. The Specific Siting Guidelines focus
on project design in order to minimize any
adverse environmental impacts. The Siting
Criteria are summarized in checklist form for
use in evaluating permit applications (see
Table 6-7).

The Siting Criteria provides VMRC a
technical basis to evaluate potential environ-
mental unpacks of development proposals.
However/ the Siting Criteria are only advisory
and applied on a case-by-case basis. Thus/
VMRC is unable to make regional or long-
term planning decisions about the suitability
of certain areas for the development of water-
dependentfadlities. By integrating the Siting
Criteria into a planning process/ local govem-
ments will be able to proactively identify the
most suitable locations for boating facilities.

Relationship of Land Use to Commer-
cial and Recreational Fisheries

The Bay has always been a rich source
of seafood and shellfish. However, during
the past decade, commercial shellfish popu-
lations have been severely decimated by dis-
ease and pollution. Many large areas/such as
entire rivers and bays/ have had their haryest-
ing condemned. Whether state efforts and
uutiatives to improve overall water quality in
the Bay will be adequate and sufficiently
timely to allow for the wholesale regenera-
tion of these shellfish beds remains to be
determined by research.

Aquaculture is an increasingly impor-
tant coastal-dependent use which produces
food, enhances fisheries stocks, and contrib-
utes to state and local economies. Clean

waters are essential for aquaculture opera-
tions. Level of nitrogen, dissolved oxygen/
salinity, changes from fresh water runoff/
turbidity, temperature, and fecal colifonn bac-
teria levels are water quality indicators which
will dictate the suitability of an area for aquac-
ulture production. The long-tenn viability of
aquaculture sites will depend on local policy
addressing the use and development of adja-
cent land.

Recreational fishing was identified in
the 1989 Virginia Outdoors Plan as one of the
top ten ranking recreational demands/ with
27 percent of the state's population partici-
pating. Though existing facilities for fishing
are adequate to meet future demand, the Plan
recommends that new opportunities for fish-
ing be developed/ and existing single pur-
pose facilities/ such as wharfs and docks/ be
expanded to accommodate additional low-
intensity recreational fishing opportunities.
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Local policies can provide opportuni-
ties for aquacultural and other uses such as
commercial fishing/ recreational boating, and
shoreline land use in a manner which mini-
mizes the conflicts between these uses and

protects water quality.

DATA COLLECTION AND ANALYSIS

Data necessary to assess access oppor-
tunities and plan to meet future demand can
augment existing information on local land
use and development trends and the local
environmental resources inventory. Infor-

mation collected and analyzed may be used
to determine existing and future demand and
the general vicinity for access opportunities.

STEP ONE

Inventory environmentally sensitive areas.

The environmental inventory used in
the designation of Chesapeake Bay Preserva-
tion Areas will serve as the basis for this task.
Additional data on marine resources and habi-

tats will be necessary in order to establish a
more comprehensive information base for
water access planning.

PIER AND BANK FISHING ACCESS SCHEMATIC PLAN FIGURE 6-25

Source:

Retained or planted trees in-
crease compatibility of parking
and dry storage areas with ad-
jacent residences.

Bait and tackle

Restrooms

Porous parking and storage
surfaces and pollutant traps
permit filtered runoff to enter
water table.

Buffer area protected.

Pier

Grass and vegetation retained
to prevent erosion.

Adapted from VS. Army Corps of Engineers,
Recreation Planning and Design Criteria, 1987
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STEP THREE j STEP FIVE

Inventory existing access sites.

Existing public and private access fa-
dlities need to be identified and mapped.
The Chesapeake Bay Area Public Access Plan
(1990) is a good resource in undertaking this
task. 105 The document contains detailed in-
formation on public and private access sites
in map format. Augmenting information
from this resource with local data on other
water access to smaller a-eeks, upland streams/
and reservoirs is desirable. All of these sites
should be delineated on the inventory map.

STEP FOUR j
Evaluated existing and future demand.

Current access facilities and sendces

should be compared to the existing and pro-
jected demand for access. Demand can be
determined using die "National Recreation
and Community Facilities Standards" pro-
vided in Appendix G. These national stan-
dards are provided for assessing unmet de-
mand based on a locality^ demographics and
the adequacy of availableservices. This unmet
community demand may reinforce the need
for additional access and recreation facilities.

Coastal localities, in particular/ should distin-
guish between seasonal or tourist-related
demand. A summary of the needs assess-
ment should be prepared.

It will be important to assess demand
in terms of the different access types to ensure
a comprehensive approach in securing access
opportunities. Moreover, a good "fit" be-
tween the intensity of a proposed access facil-
ity and the land/water capadty is crucial for
protecting water quality

Examine existing and proposed land use.

An examination of existing land use
patterns will be an important aspect of deter-
mining demand/ both existing and projected.
Planning for access in relation to anticipated
growth areas ensures that access opportuni-
ties are proximate to population concentra-
tions. This not only enhances access opportu-
mties to more people but diminishes the bur-
den on transportation systems and provides
pedestrian circulation between residential and
recreational areas.

STEP SIX

Analyze data and develop planning factors map.

A thorough analysis of the data out-
lined in Steps One through Five can be fadli-
tated through the preparation of a planning
factors map. The collection and preliminary
analysis of background information will al-
low an identification of key planning issues
and factors. Understanding demand and
supply and the carrying capacity of land and
water areas will provide a sound basis for
planning and policy decisions for the provi-
sion of access while ensuring water quality
protection.

Through an analysis of data resources
and the planning factors map/ it wiU be pos-
sible to identify areas appropriate for the
different types and intensities of access.
VMRC's Siting Criteria will be a helphil tool
in developingplaiming factors associated with
the development of marinas and community
docking facilities. Local goals of enhancing
access to Bay waters may conflict with water
quality protection goals if the location of ac-
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needs and issues. For water bodies bordered

by two or morejurisidictions, the compatibil-
ity of local plans will be important.

STEP EIGHT1
Evalwte inventory of potential access sites.

Potential new public access areas
should be evaluated using locally developed
criteria. The following criteria are recom-
mended for use in an initial site selection

process/ though these should be modified as
necessary to reflect local need and demand.
The criteria or elements within a single crite-
non could be weighted to reflect the relative
importance of the different criteria to one
another.

1. Desirability of the site for public access.
Desirability of a site for public access includes
consideration of its (i) potential for rea-e-
ational opportunities; (ii) uniqueness and
variety; (iii) scenic quality; (iv) size and op-
portunity for expansion; (v) accessibility; and
(vi) ability to walk from the site to adjacent
shoreline points of interest.

Potential sites that provide an
unspoiled, highly scenic shoreline suitable
for a wide variety oflow-intensity recreational
uses such as picnicking, swimming, fishing,
viewing, and walking would be desirable
and ranked high. Assessing potential sites for
their accessibilty to existing public roads/
available space and the opportunity each site
presents for possible expansion, and oppor-
tunities to link the site with adjacent shoreline
areas of interest provides other important
criteria m ranking site desu-abilty.

2. Physical characteristics of a site. Physical
characteristics of a site which influence its

suitability for public access would include

topography, geologic features, capacity to
sustain proposed use/ and presence of fragile
environmental resources, including threat-
ened or endangered spedes. Hazards/ sig-
nificant shoreline erosion, and potential im-
pact on water quality are other factors which
would be important in a selection process.

3. Availability of access nearby. Another

factor to consider in determining the appro-
priateness of potential access areas is the prox-
imity of the site to existing access areas. A site
may be ranked high in terms of its desirability
or physical characteristics but if adequate
access exists nearby, the site might not
repesent a good fit to public need. However,
depending on the size and type of access
desired, the site together with additional ad-
jacent property may offer an excellent oppor-
tunity for expansion of an existing public
access area.

4. Adjacent land uses. The relationship be-
tween the potential access site and adjacent
land uses will affect the suitability of the site
for public use. Sites where users might en-
counter heavy industrial traffic or other po-
tential safety hazards would dearly be less
suitable. The privacy of adjacent residential
property owners should be a concern with
the development of public access facilities. A
good "fit" between the type of access area and
the surrounding land use will be an impor-
tant objective. Anticipated conflicts between
public use and adjacent private use might be
mitigated through additional setbacks, screen-
ing, and/or limitations on the number of
users.

5. Other factors. Other factors associated

vsdth ownership/ the willingness of the seller/
cost/ proximity to service area, and/or access
potential in relation to access demand will
vary in importance from locality to locality.
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Appropriate Density for Docks
and Piers

Local governments should consider
whether it may be more appropriate in par-
ticular areas to emphasize community fadli-
ties over individual docks. In evaluating or
establishing local policy, it is important to
consider both the economic and water quality
impacts of each approach, as well as riparian
rights of property owners. While it may be
argued that individual docks disperse and,
therefore, dilute pollutants fromboat-rdated
activities/ it is more likely that concentrating
activities at community facilities will make
management of pollution sources easier. For
example/ there would be opportunities for
sewage pump-out at a community docking
facility that would not be feasible at an indi-
vidual dock.

Some localities have chosen to encour-

age residential development along waterfront
areasinordertobuildlocaltaxbases. Yef. this
development puts additional pressure on
land prices and small-scale commercial fish-
ing operations. Because most waterfront de-
velopments offer individual boating capa-
bUities for each property, the attendant high
density of docks and piers may result in sig-
nificant water quality impacts.

Another consideration in determining
dock and pier densities is the visual character
of a predominantly natural area. Numerous
facilities may diminish visual amenities/
which could result m a decline in property
value.

The ideal way to determine appropri-
ate densities for docks and piers is to assess
the carrying capacity of each creek to support
docking facilities, rather than to allow den-
sity to be demand-driven. Factors which

affect the carrying capacity of water are the
volume of water/ its flushing characteristics/
and tidal action. Although carrying capacity
of water bodies is a difficult analysis to con-
duct, ultimately a creek-by-a-eek analysis is
the best way to determine appropriate densi-
ties for docks and piers.

Policy should be developed to balance
competing demands in waterfront areas. The
way in which land is subdivided may be an
important consideration: should shoreline
areas be held in common ownership to pro-
mate passive recreational access and enhance
protection of buffer areas? A shoreline seg-
mented by numerous small parcels will make
management of the land/water zone more
difficult. A locality might emphasize devel-
opment strategies that encourage clustering
houses around a central access area. Commu-

nity dock facilities might be required m lieu of
individual docks. Strict limits could be placed
on the number of slips available at the dock-
ing facilities.

Private Access to Waterfront Areas
and Effect on Water Quality

Access policies should be integrally
related to local park and recreation policies
and programs/ and access opportunities may
be expanded depending on how much shore-
line is available in the jurisdiction. Local
policies on access to waterfront areas, how-
ever, should also seek to balance public and
private interests with water resource protec-
tion goals.

In addition to boat-related activities,
other types of access opportunities should be
considered in formulating local access policy.
For example/ passive recreational activities
and facilities such as picnicking/ wildlife ob-
servation, and hiking and brking trails are
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generally suitable in Resource Protection Ar-
eas, including buffer areas. Local govem-
ments should consider meeting the broad
range of recreational demand in their policy
framework.

General Policy Considerations

Local policy on access should ensure
that boat-related and other water-dependent
access facilities are sited and designed consis-
tently with the performance criteria in Part TV
of the Regulations. The criteria should be
considered in determining the location, type,
and intensity of new facilities. In general/
access desired in sensitive areas should be
low impact - local policies should be devel-
oped which will ensure a long-term orienta-
ti,on toward passive uses in such areas.

Larger public and private marinas will
absorb some of the local demand for boat-
related facilities, and somelocalities may wish
to consider larger facilities as a component of
both their water protection and economic
development strategies. However, strict
health and environmental controls must be
scrupulously enforced to safeguard marme
resources and local quality of life. Moreover,
costs related to sewage treatment/ public
safety, and enforcement assodated with this
type of development must also be consid-
ered. These significant costs, along with natu-
ral resource considerations, provide substan-
tial justification for the locality to play a more
proactive role in planning the location and
timing of marina construction. Considering
these factors during a comprehensive plan-
ning process allows local governments to
determine where and when large marma fa-
dlities are appropriate.

Another policy issue to be addressed
in a planning process is improved coordina-
tion among the levels of government with
oversight in the development of access fadli-
ties. Since federal (e. g., U. S. Army Corps of
Engineers, Environmental ProtectionAgency)
and state (e.g., VMRC) offidals are frequently
involved in local projects/ local policy should
encourage improved coordination among all
three levels of government. Moreover, an
element of local policy should ensure oppor-
tunities for the input and expertise of state
and federal agencies during the planning and
development process.

Other policies directed at development
of public and private access facilities should
relate to the physical constraints of specific
locations. The size of the facility should be
based on carrying capacity, recharge capac-
ity/ and other environmental constraints, re-
gardless of the size of adjacent residential
development. The size of the facility and the
intensity of related uses can also be condi-
tioned by the service capacity of supporting
infrastructure. Local policies might require
that only areas with an excess capacity to
absorb boat-related activity may be consid-
ered for development and that development
size be limited to the carrying capacity of the
water body.

MAPPING

The comprehensive plan map should
be amended to reflect the location of major
boat-related facilities and other access sites.
Potential sites may be indicated after an analy-
sis of areas deemed appropriate in the plan-
ning factors summary. Depicting these sites
on the plan map will be useful for evaluating
rezoning proposals.
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docks and piers through land use controls.
Although local government regulation of
boaters is primarily limited to indirect con-
trol through marina siting guidelines, water-
front land use controls, and the use of "No
Wake" signs, significant opportunities exist
to control boat pollution in a manner which
achieves water quality protection and other
community goals alike.

Private and Community Piers

Zoning and subdivision ordinances
can have a significant impact on the density of
private and community piers, and therefore/
on water pollution. Two primary means of
implementing density controls are commu-
nity mooring facilities and minimum shore-
line width requirements.

Water quality protection and site de-
sign flexibility can be increased with commu-
nity access facilities and waterfront open
space. Waterfront residential subdivisions
should be designed to provide water access to
all property owners/ including those without
waterfront property. Community mooring
facilities should be encouraged, provided the
location is suitable and water quality impacts
can be mitigated. If community access is
secured in a subdivision, the rights of ripar-
lan property owners to install docks or piers
should be limited. This can be accomplished
through a number of methods:

. Qustering lots away from the waterfront;

. Establishing areas held in cominon as com-
munity open space along the entire water-
front area;

. Retaining the riparian rights to the land
when selling waterfront lots;

Requiring covenants or deed restrictions
which restrict riparian rights.

In a planned unit development or
PUD/ development is focused in areas most
suitable and with few physical constraints.
These areas tend to be away from the water-
front. This provides the opportunity to retain
the waterfront area in common open space.
All property owners would then have equal
rights to access the waterfront, and benefit
from community facilities.

In traditional subdivisions, retaining
the area adjacent to the waterfront in commu-
nlty open space would also facilitate well-
managed community access and limit
unplanned individual access. The area adja-
cent to the waterfront should be of a size large
enough to provide design flexibility for con-
struction of trails and community access fa-
dlities. Notably, placing the Resource Protec-
tion Area in common ownership would en-
hance protection of sensitive resources and
the buffer area.

Riparian rights of property owners can
be modified with covenants which specify
that no private piers may be constructed in
the subdivision. This is the least effective
method of controlling private pier develop-
ment since local governments have little abil-
itytoenforceasubdivision's covenants. Also/
covenants could be changed at any time by
the homeowners association or other entity
with enforcement responsibility.

Local governments can encourage or
require the use of one or more of these meth-
ods through their zoning and subdivision
ordinances. Both zoning and subdivision
ordinances can promote the use of cluster
housing and PUDs. This can be done by
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Marinas

Controlling the density of marinas is
best approached by considering the natural
physical constraints of the shoreline and
aquatic resources. The overlay technique
mentioned previously will identify areas
where demand is high, as well as areas which
are most appropriate from a water quality
standpoint.

For example, land abutting small and
shallow embayments should not be zoned to
permit marinas because the water will not
have the flushing capability to remove spilled
oil, diesel/ gasoline/ antifeeze/ and contami-
nants. Areas with high energy shorelines,
submerged aquatic vegetation, or valuable
wetlands are likewise unsuitable for marina

development. By analyzing physical con-
straints in context with available infrastruc-

ture and demand, localities should be able to
identify those areas best suited for marina
development.

This approach has many benefits. It is
futile and counter-productive to zone an area
for marina development if the site wUl not
pass muster with reviewing agencies. Other/
more suitable areas could have been devel-

oped in the interim, costing the locality both
in terms of tax base and community access to
the water. Further/ identifying marina devel-
opment areas will allow the locality to plan
for needed extensions of infrastructure and

avoid problems associated with the disposal
of marine toilet wastes into sepdc systems. 109
In addition, this approach allows density to
be controlled by the carrying capacity of the
natural environment itself/ and helps to pro-
mate recreational boating by establishing a
level of use which the environment can sup-
port.

BOAT SEPTAGE PUMP-OUT FIGURE 6-28

Source: State Department of Health, Co>nm(mw«i»fc o/
Virginia Sanitary Regulations for Marinas and Boat
Moorings
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of proposed redevelopment. For example,
redevelopment of an old warehousing dis-
trict into a mixed-use project may incorporate
revegetation of portions of the development
site. Surface parking areas can be consoli-
dated into structured parking, breaking up
expanses ofimpervious cover. Careful reveg-
etation measures can be designed to improve
water quality while providing important
amenities to both residents and shoppers.

Waterfrontrevitalization efforts inpar-
ticular present a clear opportunity to inte-
grate water qualityprotectionmeasures. Har-
bars or other waterfront areas that have been

allowed to decay through neglect and disuse
are often prime candidates for revitalization
plans. Rotting piers/ leaking underground
storage tanks, and antiquated sewer lines are
some of the existing conditions that may con-
tribute to water quality degradation. Rejuve-
nation of older waterfront areas is often

viewed as a major economic booster, poten-
tially creating hundreds of jobs and housing/
even for smaller urban centers. 112 Correcting
water quality problems and upgrading di-
lapidated facilities should be a major thrust of
local water quality improvement strategies
and a significant element of any revitalization
program.

Ideally, local governments should de-
velop a set of policies for each redevelopment
area with similar water quality problems.
These policies should reflect area characteris-
ties and should integrate general redevelop-
ment policies and water quality improve-
ment strategies. An important consideration
will be the development of policies to estab-
lish the buffer area in IDAs over time, as
stipulated in § 4.3. B.3 of the Regulations. Es-
tablishing the buffer area and encouraging

buildings and other improvements to relo-
cate back from the water's edge may not be
possible for all segments of the shoreline.
However, this can be achieved incrementally
as areas redevelop. Fulfilling such objectives
may seem unlikely today, but with a strong
policy framework in the local plan, these ob-
jectives become more realistic within a typi-
cal 15-20 year planning period (see Figures 6-
29 through 6-31).

DATA COLLECTION AND ANALYSIS

STEP ONE 1
Identify existing and potential redevelopment ar-
eas.

Local governments are encouraged to
develop a comprehensive water quality strat-
egy for all redevelopment areas whether
within IDAs or not. Developed communities
generally identify and develop goals and
policies in a comprehensive plan for areas
within the locality experiencing decline. Re-
development areas can be identified from a
general study of existing conditions. Data
collection and analysis efforts should be coor-
dinated with economic development staff and
the local housing authority/ where applicable.

STEP TWOJ
Examine existing conditions within redevelop-
ment areas.

Characterizing the pattern of existing
development within IDAs will be an impor-
tant step in developing a water quality im-
provement strategy. Factors important to
this examination include the general condi-
tion and age of structures, the amount of
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IDA EXAMPLE - PRESENT CoNDmoNS FIGURE 6-29
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Eroding shoreline.

Vacant lot used for fish-
mg, paridng, machinery
storage aiuTtrashdump;

Little vegetation on site.

PL

75% of site impervious.

Chemicals stored near
water.

Little vegetation on site.

No BMFs.

Refueling area, frequent
spills.

Nonconfomung use.

Docks deierioratmg.

BuUcheads and loading
areas deterioratmg.

Litfle vegetation on site.

SpiUs from boat mamte-[
nancearea.

iNoBMPs.

Nonconfonning use.

Abandoned property.

100% of site impervious.

Underground storage i
tanks.

I No BMPs. i

IDA EXAMPLE - CoNDmoNS IN 5 TO 10 YEARS FIGURE 6-30
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Shoreline stabilized with
non -stiuctural vegetation and
nprap.

PubUc access and shelter.

Pervious paridng area con-
saucted.

Landscaping and buffering.

Walkways constructed of
pervious'surfaces.

PL

Chemicals relocated, area
cleaned, revegetarion of
key areas.

improvements,
BMPs'msiaifed. ---

Iinpemoys surface re-
duced, buffer area estab-
Ushed:

Refueling area cleaned,
docks rcEiabfliiaied.

Non-waier-dependent
uses relocated.

improvements,

Ijnpeiyioys surface re-
duced, buffer area estab-
lished;

Bulkheadandporaons of site
rehabilitated.

Public waterfrom walkway
imtial segment.

Boat maintenance prohib-
ited.

Public access easement.

Im;
ffer area established.

rropeny redeveloped.

Lower level paridng in
exchange for 3ensitylio-
nus.

Open space dedication.

Impemous surface re-
duced. buffer area estab-
lished.
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be reexairdned to determine the best location

and configuration for industrial development.

Plan policies should also recognize
needs and priorities and the historic character
of redevelopment areas, including individual
neighborhoods, while reflecting the water-
front environment and reinforcing water qual-
ity objectives. The intensity of water-depen-
dent uses, the extent of open space and access/
publicainenities/buildingorientation, height,
and massing are all components of an overall
revitalization plan. Each of these compo-
nents can be in harmony with or work against
water quality protection goals and objectives.

Redevelopment and Public Access

The Regulations identify public access
to waterfront areas and the effect on water
quality as one of the issues to be addressed in
the local comprehensive plan. Revitalization
of urban waterfronts often involves an expan-
sion of public access opportunities. Policies
for redevelopment of intensely developed
areas should complement local public access
objectives. The incoqx)ration of policies that
enhance public access to mumdpal water-
front areas can be a central and important
element of any local water quality improve-
ment strategy. Deteriorated waterfront areas
characterized by dilapidated piers and aban-
doned structures inhibit public access to ur-
ban waterways. These areas may no longer
be suitable for today's maritime economy but
a broad array of other water-dependent uses,
such as commercial boating activities/ water-
taxi facilities/ and public landings/ may be
viable.

MAPPING

Local IDA designations will be de-
picted on the jurisdiction's Chesapeake Bay
Preservation Area Map. A reduction of this
map is recommended to be included in the
plan. As an alternative/ local governments
may wish to amend the local land use map
with a Preservation Area overlay including
the depiction of IDAs. General redevelop-
ment areas should also be identified on the

general land use plan. Local governments
that conduct a planning process for distinct
planning areas or sectors should consider
delineating individual redevelopment areas
within IDAs in sector plans.

IMPLEMENTATION

Strategies for the establishment of the
buffer area in IDAs over time and for the

protection and improvement of water quality
should be developed in the plan. Using the
information and mapping from Step Five,
local governments may differentiate redevel-
opment areas based on the classification sys-
tem and develop categories for IDAs and
redevelopment areas. These categories should
be focused on the character of the area and

revitalization proposals, water quality pro-
tection strategies, and the ability to establish
the buffer area over time. Special zoning
regulations could be adopted which address
the establishment of the buffer area as land

within IDAs redevelops. Standards for buffer
areas would vary within different IDA cat-
egones.
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IDA Subcategories

After the completion of Step Five/ local
governments may identify different classifi-
cations for redevelopment areas and consider
"customizing" IDAs to more accurately re-
fleet the existing development patterns along
the shoreline. "6 More specific standards for
implementing the buffer area and other per-
formance criteria could be instituted within
different classifications. The local Chesapeake
Bay Preservation Areas map should be
amended to include the different dassifica-
tions of IDAs, if this approach is employed.
Such a classification system could include
Industrial IDAs an.d Commercial/Residen-
tial IDAs as discussed below.

INDUSTRIAL IDAs

These areas would be characterized as
working waterfronts by their intensive in-
dustrial activity. Working waterfronts may
have limited ability for the creation of open
space or establishment of the buffer area be-
cause of the necessity for access to the water/
the amount impendous surface/ and the lack
of natural shoreline. Policies taUored to the
unique character of these areas will recognize
the impracticability of implementing buffer
area and rely on other water quality strategies

Industrial intensely developed area.

more effective for such uses. Intense indus-
trial areas can be treated differently than other
redevelopment areas which are no longer
viable working waterfront areas.

COMMERCIAL/RESIDENTIAL IDAs

These areas would be characterized by
less intense uses such as commercial/ residen-
tial/ or office areas and may include infill
sites. These areas wiU likely provide greater
latitude in establishing the buffer area since
access to waterways is not paramount to their
operation. Some of these areas may already
have a limited natural buffer area. Imple-
mentation of on-site structural stormwater
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Commercial/residential intensely deoeloped area.

Best Management Practices could be more
easily applied in areas that have less impervi-
ous surface. Policies tailored to these areas
will recognize the ability of implementing the
buffer area and other revegetation strategies
could focus on the aesthetic appeal of natural
areas. Establishment of a buffer area could
enhance the attractiveness of some redevel-
opment projects, especially those that are ori-
ented toward people. Localities throughout
the United States have discovered the poten-
tial for profitable and popular urban water-
fronts through the redevelopment of existing
impervious areas.
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Many urban communities across the
United States have incorporated the preser-
vation and restoration of shoreline resources

into overall shoreline revitalization plans.
Local governments could institute a revolv-
ing loan fund to assist developers m meeting
the cost of installing water quality BMPs for
redevelopmentprojects. This fund could also
be used in conjunction with an incentive pro-
gram for buffer establishment and revegeta-
tion, the provision of structured parking ar-
eas/ the replacement of antiquated utility sys-
tems, and the overall "greening"' of redevel-
opment areas as a marketing mechanism to
attract investors. Success stories such as San

Antonio's River Walk point to the possibility
of revitalized redevelopment areas which
address environmental issues in a mutually
beneficial way.

As an alternative to open space re-
quirements, a locality could set maximum
impervious surface thresholds. Under such a
scenario, local governments could retain the
intensity of development while decreasing
the permitted lot coverage for each project.
Methods of achieving a reduced lot coverage
may include the construction of structured
parking areas in IDAs and prohibition of
additional surface parkmg areas. This ap-
proach would enable greater development
intensity on a site while providing more area
for revegetation.

Source Control Program

Conventional surface stonnwaterman-

agement techniques designed to achieve the
"no net increase" standard for stormwater

pollutants in the Regulations may be difficult
to implement m highly urbanized areas even

as these areas redevelop. Revitalization ef-
forts may propose to increase a site's devel-
opment intensity, further limiting design flex-
ibility, and sub-surface conditions may pre-
dude certain structural BMP options alto-
gether. Other effective Best Management
Practices can be implemented, however, to
improve the quality of stonnwater runoff
consistent with water quality objectives in the
Act and Regulations.

NOTE: The Department is fundmg a Northern Vir-
ginia Planning District Commission project to con-
duct an assessment of BMPs for the "ultra-urban

environment" This study will examine specific
design modifications associated with the use of un-
derground storage tanks and dstem stonnwater col-
lection and recycling. The assessment will be di-
reeled at evaluating actual long-term efficiencies and
specific limitations on the use of these BMPs as well
as maintenance requirements and costs. The Depart-
ment expects the results of flus study to expand not
only the knowledge base in developing an effective
source control program but also the airay of available
options for meeting stonnwater quality performance
standards.

Source control measures can be effec-

tive in protecting receiving waters from oil
and grease in urban stormwater runoff. A
local water quality improvement strategy for
redevelopment areas could implement inno-
vative measures such as wet vacuum street

sweeping. Another important aspect of such
a strategy might be as simple as improved
litter control, including the provision of new
trash receptades and sidewalk sweeping.
Underground storage facilities are another
BMP that shows promise for use in urbanized
centers where available land area is severely
limited.
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CONSERVATION AND DEVELOPMENT OPPORTUNITIES
FOR WATER QUALITY PROTECTION

Community values can be preserved
and dtizen-identified goals can be achieved
through creative land use and development
strategies that may also further the objectives
oftheChesapeakeBayPreservationAct. Open
space subdivision or cluster development,
planned unit development, performance-
based zoning and site planning/ and
greenways are all examples of innovative
development and consCTvation tools with the
common thread of preserving local character
and protecting a community's natural and
cultural resources. This section explores a
number of creative approaches that may rep-
resent opportunities for unplementing com-
munity objectives identified in a comprehen-
sive planning process while enhancing and
reinforcing the local Preservation Act pro-
gram.

OPEN SPACE PRESERVATION

Despite the transience of contempo-
rary life/ the visible landscape remains an
important component in the way we define
'community. " A region's character and sense
of place are important contributors to the
attraction it holds to new residents and busi-

ness. "Quality of life" sustains as much sig-
nificance to economic development as it does
to urban design. Surveys have shown that
open space systems and the preservation of
natural areas are important factors in estab-
lishing a high quality of life and attracting
new business and industry.

Local governments are increasingly
concerned about the need to preserve open
space as the supply of undeveloped land
diminishes. Local objectives for preserving
open space can vary - to provide outdoor

recreation and public use areas like beaches,
trails, and riverfront lands; to preserve the
rural, open character of the community and
prime agricultural land/ and guide the loca-
tion and rate of development; and to preserve
important environmental resources like wet-

lands, wildlife habitat, scenic areas/ and aqui-
fer recharge areas.

Land development and conservation
strategies for protecting open space are nu-
merous. Measures that work for one locality
may not necessarily be appropriate for an-
other. Therefore/ it is important to identify
local open space objectives to ensure the strat-
egy or combination of strategies is effective.
For localities complying with the Chesapeake
Bay Preservation Act, a primary objective for
open space preservation should be the pro-
tection of water quality. Opportunities for
local governments that further implementa-
tion of the Act and Regulations can also ad-
dress other important community needs and
objectives.

Designing a Continuous Open Space
System

Some community visionaries have
been motivated by the desire to walk or ride
a bicycle from one comer of a local jurisdic-
tion to the opposite comer without impedi-
ment. "8 These individuals have reasoned
that such a "continuous" pathway system
would expand recreational opportunity while
enhancing public safety. The internal pedes-
trian paths andbikeways within planned com-
munities are an example of such an open
space system on a micro scale. Localities
interested in applying this concept on a juris-
diction-wide or regional scale see opportuni-
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and private. Ownership is an important fac-
tor in selecting local strategies appropriate
for implementing an open space system.

RPA and Greenway Corridors

The RPA skeleton can first be enhanced

or augmented by additional linear open space
configurations/ such as conservation ease-
ments along scenic tributaries, abandoned
railroad rights-of-way, and linear parks/ trails,
parkways and bikeways (see Figure 6-33).
This evokes the concept of greenways plan-
ning. Greenways are corridors of private and
public lands providing access to open spaces
and Unking population centers with recre-
ation areas. In addition to utilizing water-
courses (streams and rivers) and railroad

rights-of-way, a greenways network can m-
elude floodplains, scenic byways/ forests,
farms, and utility rights-of-way. Greenway
programs can be enhanced through regional
efforts. Examples in Virginia include the
Virginia Creeper in Washington County and
the Washington and Old Dominion Railroad
Regional Park Trail extending from Alexan-
dria west to Purcellville. "9

NOTE: The 1988 Palisades Conservation Plan devel-

oped by the Regional Plan Association and the Trust
for Public Land is a greenway plan for 18 miles of the
New Jersey shore. The Plan involves both adoption
of new land use regulations and strategic property
acquisition. The Plan concept establishes a public/
private greenway that ."connects, both visually and
physically, the new and existing parks, trails and
roadways, cultural attractions, naturalresources, and
significant viewpoints. " u°

SCENIC RIVERS

Wild and scenic waterways are an im-
portant linear element to the landscape. Ri-
parian areas retained in their natural state
protect water quality and preserve the scenic
qualities of the watercourse. 121 Low impact
facilities like picnic areas, pedestrian paths/
andbikeways provide access and recreational
opportunities which complement resource
protection objectives. Allowing multiple uses
enhances existing corridors and generates
interest in creating new links to the open
space system over time.

WILDLIFE CORRIDORS

The fragmentation of forests reduces
and alters habitat, resulting in significant spe-
des }oss. Preserving environmentally sensi-
tive areas and open space in the form of
riparian forests or wildlife corridors will es-
tablish significant habitat areas and a safe
passageway for wildlife. Wildlife corridors
can link with nodes of open space or wood-
land to provide a spatial distribution adequate
to support the diversity of plant and wildlife
speaes.

Connecting Isolated Nodes of Open
Space

By using the RPA as a means of linking
"nodes" of open space/ the system can ulti-
mately expand to eventually connect a full
range of open space types to meet local pres-
ervation objectives. For example/ nodes of
open space can include recreational areas like
parks and playgrounds/ planned communi-
ties with their internal systems of pathways/
and public or semi-public access like boat
landings and marinas.
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RECREATIONAL AREAS AND PARKS RESIDENTIAL OPEN SPACES

A first priority in designing a local
open space system would be to connect pub-
lie recreational areas. Linking parks - fed-
eral, state, and local - playgrounds, wildlife
management areas, and publicboating access
areas by designated RPA corridors would
enhance resource protection while expand-
ing both passive and active recreational op-
portunities and public use of these areas (see
Figure 6-34).

FARMLAND AND WOODLANDS

Additional expansions of the open
space system could be realized by connecting
farmland and existing wooded areas. The
preseryation of farmland helps protect rural
character and enhances communty open
space.

Woodlands are important in moderat-
ing climatic effects, reducing impacts caused
by flooding and high winds, and protecting
watersheds from siltation and erosion as a

result of heavy runoff. Woodlands buffer in-
compatible land uses/ mmimize noise, and
absorb air pollutants. They add value to
adjacent residential areas and offer recreadon
and hunting opportunities. Theenvironmen-
tal diversity of woodlands is an essential re-
source in protecting wildlife. Woodlands
should be a major component of a compre-
hensive open space system. Wooded stream
corridors linking nodes of woodlands such as
state forests, parks/ or natural areas will ex-
tend the network of open space and provide
areas adequate to sustain significant wildlife
populations.

The internal open space of planned
communities or even office and industrial
parks can be designed to link with the larger
open space system. As newresidential projects
are initiated, they can be designed to connect
to existing or proposed parks or other ele-
merits in the community open space system
(see Figure 6-35). The design of the residen-
tial project should ensure that RPA corridors
are protected and incorporated as part of the
local open space system, and individual lots
are configured so that residents' privacy is
adequately safeguarded.

IMPLEMENTATION STRATEGIES

As previously discussed, conservation
and development strategies to preserve open
space and protect a community's environ-
mental and cultural resources can also be

effective in protecting water quality. All of
these tools can enhance implementation of
local Chesapeake Bay Preservation Act pro-
grams, but some are more effective than oth-
ers. Employing strategies with the greatest
water quality potential enables a more com-
prehensive and cost-effective approach to
achieve community goals.

Implementing an Open Space or
Greenways System

In the Commonwealth, the Depart-
ment of Conservation and Recreation (DCR)

is promoting the growth and expansion of
greenways and trails throughout the state on
both public and private lands. A variety of
programs will facilitate a local process of
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EXAMPLE OP GREENWAYSAND LINKAGES FJGLERE 6-34

RPA

BoatDodang

Recreation
Area

Public
Access

Bike and

Jogging Trail

RPA

Floodplain

RPA

GREENWAY: Locality establishes greenway network based on RPA and linkages to other
natural features and public access and recreational sites.

Recreation Nodes: To include parks, boat docking, public landings.

Bike and Jogging Trails: Developed within riparian corridors to link population centers, recreation facilities,
and natural resource areas.
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camping areas, picnic facilities/ trails/ boating
and fishing facilities, canoeing, and parking
areas.

Once the decision has been made to

initiate the planning process, data must be
collected and analyzed. As for any plan de-
velopment, planning for greenways must be
based on objective data about the landscape.
The decision to create a system of greenways
should be based on evaluation of data relative

to demographic and development trends/ rec-
reational demand, sensitive land features, and
existing and projected land use patterns.
Locally designated Resource Protection Ar-
eas form natural greenways in the landscape.
Connecting RPAs to other open space or rec-
reational areas within a jurisdiction and
among neighboring localities is a way of de-
signing a greenway network. Consideration
of all related programs and activities in a
region should be an important part of the
greenway plannmg process. The record in
other states has shown that cooperation
among adjacent localities is important in
creating extensive greenways. 123

Local Land Use Regulations

Implementation of the general perfor-
mance criteria in the Regulations can also
meet local objectives relative to quality devel-
opment/ recreational opportunity, and com-
munity character. For example, development
strategies that recognize and incorporate a
site's natural feahu-es into the overall design
of a project minimize land disturbance (§
4.2. 1). Design strategies that cluster build-
ings reduce the area needed for roads and
utilities. While keeping costs down, cluster-
ing reduces the area of unpervious surface
(§ 4.2.5). Tree preservation and landscaping

ordinances providebuffering between incom-
patible land uses and preserve community
character while preserving indigenous veg-
etation consistent with the Regulations (§
4.2.2).

Most local planners are familiar with
such conservation and development strate-
gies and many examples of local implementa-
tion of these tools exist. Where localities have
already implemented open space standards/
landscaping ordinances, and other strategies,
reexamination may reveal additional ways
to maximize water quality protection. In
many cases/ the concept may be the same but
the effect may have little or no impact on
water quality protection. Piggybacking wa-
ter quality goals with other community objec-
tives establishes a more comprehensive, inte-
grated implementation strategy which will
prove more cost-effective and successful both
in the near and long term. The purpose of the
following discussion is to examine some of
these strategies based on their merits for wa-
ter quality protection.

OPEN SPACE SUBDIVISION OR CLUSTER
DEVELOPMENT

Open space subdivision or cluster
housing is a cost-effective, affordable alterna-
tiveto conventional residential development.
By clustering development on less sensitive
portions of a site, farmland and scenic open
space can be preserved while maintaining the
same overall density of development. Re-
duced lot sizes and closer grouping of struc-
tures is exchanged for a dedication of useable
open space. This type of residential develop-
ment reduces site development and construc-
tion costs by reducing utility and infrastruc-
ture requirements, promoting shared access/
and conserving land and energy "4
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During the past several years, a num-
ber of dties and towns have undertaken am-
bitious tree planting and maintenance pro-
grains by enacting tree and landscaping ordi-
nances. Landscaping ordinances require de-
velopers and property owners to develop
landscaping plans for their projects. Most
ordinances establish standards for location/
quantity/ sizing, spacing, buffering and
screening. Some ordinances list plant spedes
recommended for specific locales, but many
fail to do this well. However, few landscap-
ing ordinances directly consider the relation-
ship between plant communities and local
hydrology.

Local governments interested in de-
veloping a tree preservation and landscaping
ordinance will benefit in seeking assistance
from landscape architects/ arborists, exten-
sion service agents, foresters, and other pro-
fessionals. A committee comprised of dti-
zens and landscape professionals can define
community issues, build consensus/ and steer
development of the local ordinance. With
this expertise/ a list of appropriate spedes can
be developed. A list of plants not recom-
mended for use should also be included in a
local ordinance.128

Local landscaping ordinances should
reflect the interests/ concerns, and values of
the community. In designing a local land-
scaping ordinance, differences in communi-
ties can vary in four unportant ways:

. physical environment;

. community values and interests;

. the legal framework of the community; and

. the political/economic climate.129

Consideration of these four factors will as-
sure a well-designed landscaping ordinance

better suited for acceptance/ adoption and
compliance.

Landscaping ordinances set miiumum
standards for landscaping and screening and
help a community better manage and con-
serye resources. Many landscaping ordi-
nances require street tree plantings/ shading
of parking areas/ and vegetated buffers be-
tween adjacent uses. Some localities/ mostly
in the Southwest/ are encouraging a shift in
landscaping practices from water intensive
vegetation towards water conserving,
drought-tolerant landscaping. Even modest
measures/ such as encouraging landscaping
ground covers that require less maintenance
and conserve energy, can reduce overall pub-
lie and private costs. Though Tidewater and
the East coast are generally considered "wa-
ter-rich," water conservation measures em-
ployed painlessly year round maintain
healthy growing conditions and help to avoid
bans on water use during periods of drought.

To enhance water quality protection/
local landscaping ordinances should limit
ornamentals and other exotic spedes, instead
encouraging planting schemes that rely on
indigenous spedes. Indigenous vegetation is
well-suited to the area's dimate and is more
resistant to disease. Many landscaping ordi-
nances require on-site irngation systems. In-
tegrating landscaping requirements with
stormwater management performance stan-
dards can secure an on-site water supply and
meet all of a project's irrigation needs. 130 Or-
dinances which require the use of dstems
or other water-harvestmg techniques, require
the preservation of existing specimen vegeta-
tion/ and discourage the use of exotic species
that require greater maintenance and water
will protect water quality and conserve water
consistent with the Act and Regulations.
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Wildlife Habitat Protection
Corridors

Water quality and wildlife habitat are
closely interrelated. Most aquatic orgardsms
are directly dependent upon high quality
waters for their survival or commercial value.

In addition/ some of the most important habi-
tat for terrestrial spedes is found at the mter-
face of land and water. The vast majority of
Virginia's threatened and endangeredwildlife
spedes are located in the forested wetlands/
tidal marshes, and shoreline areas of the Tide-
water region. 131 These same land features are
themostunportantforthefilteringofnonpoint
source pollutants and have been identified as
components of Resource Protection Areas
designations under the Regulations. From a
comprehensive planning perspective, deter-
minmg the locations and types of wildlife
habitat within the locality should be an im-
portant exerdse in planning for open space
and water quality protection.

Perhaps the greatest impact of land
development activities on wildlife and spe-
des diversity is the fragmentation of habitat
into small or isolated "islands. " Two prob-
lems result from habitat fragmentation. First,
fragmentation leads to the loss of large, wide-
ranging or ecologically specialized species
that cannot survive in protected lands of in-
adequate size or areas subject to high levels of
human disturbance. Second, it often contrib-

utes to the progressively increasing domina-
tion of remaining habitat fragments by op-
portunistic and exotic spedes that are charac-
teristic of humanized landscapes. 132

While the loss of habitat due to the

development of large contiguous parcels of
open space has been noted in planning litera-
ture/ the contribution of land disturbing ac-
tivities to the introduction of invasive -spe-

des, and the subsequent loss of native vegeta-
tion has not received sufficient attention.

Examples of this phenomenon can be found
in two species of marsh vegetation, Hydrilla
and Phragmytes. These species invade wet-
lands when soil is exposed during land dis-
turbing activities. Such activities include resi-
dential, commercial, and industrial develop-
ment; the construction of piers, docks/ boat
houses, and shore stabilization structures;
and the building of stationary duck blinds.

Once an invasive species has taken
root in an area, it is likely to spread and
become the dominant spedes in the marsh.
This has the effect of crowding out the natural
diversity of a marsh (particularly tidal fresh-
water marshes), and can lead to the extirpa-
tion of rare and endangered plants. The
decreasing diversity has an adverse impact
on waterfowl. This is especially acute when a
colony of Phragmytes invades a marsh, since
this plant does not provide food for water-
fowl.

HABITAT PROTECTION PLANNING

The first step in establishing a local
habitat protection program is an inventory of
habitat resources. The following outlines the
inventory process:

(1) Identify habitats and their relative values;
(2) Identify species supported/ including

threatened and endangered spedes;
(3) Identify areas of important wildlife plant

food;
(4) Analyze adjacent land uses;
(5) Develop continuous open space/wildlife

corridor systems.

The first three steps involve identifica-
tion of species and habitat using specific data
resources. The Virginia Department of Con-
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VIRGINIA'S NATURAL HERITAGE PROGRAM

The Department of Conservation and Recreation, through its Division of Natural
Heritage/ is the Commonwealth's principal manager of data on natural heritage resources,
defined by the Virginia Nahiral Area Preserves Act (§ 10.1-209 et sea.) as unique and
exemplary natural communities; habitats for rare, threatened and endangered species; and
other'signifkant biological and geological feahu-es. The Division's Nahiral Heritage Infor-
mation Management Section maintams data in an integrated system of computer databases,
maps and supporting manual files that are continually updated. Each natural heritage
resource is assigned a ranking which reflects its rarity both within Virginia and around the
globe. Ranking and data management procedures utilized by the Division are identical to
those used by the natural heritage network, operating m all 50 states, Canada, and several
Latin American and Caribbean countries. A locality can obtain a summary of data for its
jurisdiction, includmg the legal status of rare species by writing to the Division (see
Appendbc A).

Under the Natural Area Preserves Act; the Division is responsible for conducting
statewide inventories for nahiral heritage resources. The Division has also conducted a
Natural Areas Inventory Program since 1989. Under this program, one or more localities
contract with the Division to perform a systematic inventory of natural heritage resources.
Funding has come through private and public sources, including coastal zone management
funds. "These inventories include a thorough review of the natural heritage maps and
databases/museum collections, and other existing information; interviews with knowledge-
able individuals; analysis of maps and aerial photographs; aerial reconnaissance; and field
surveys. The final report includes lists and maps of nahiral heritage resources, protection
boundaries for the most significant sites, and protection recommendations developed in
cooperation with local officials. Natural heritage staff scientists provide technical assistance
regarding the biology, status, or identity of natural heritage resources.

The Division has contracted to conduct inventories in Loudoun County, the City of
Virginia Beach James City County, York County, and the City ofWilUamsburg. Tlie lastthree
localities contracted with the Division jomUy. This mventory is in its third, and final, year.
Of roughly 90 potential natural areas identified at the start of this inventory, some two dozen
have proven to support natural heritage resources. Protection recommendations for these
sites and maps showing their ecological boundaries will be mduded in the final report.

The Division also includes a Natural Area Conservation Section that oversees the
Virginia Nahiral Area Preserves System. Dedicating a site as a natural area preserve protects
it in perpetuity. Any site supporting natural heritageresources can be dedicated, whether it
is owned by the state, a locality, or a private individual. Other protection tools authorized by
Virginia's Natural Area Preserves Act include conservation easements and natural area
registry with the Department. The Natural Area Conservation Program staff can provide
localities with general information and guidance on natural area protection and management.
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EXAMPLES OF LOCAL HABFTAT PROTECTION

PLANNING

Fairfax County: The most successful efforts
to create habitat corridors have reserved ri-

parian habitat areas during the planning and
development process. Fairfax County has
incorporated this concept into its comprehen-
sive plan through the establishment of Envi-
ronmental Quality Corridors (EQCs). Corri-
dors are delineated on two levels: sensitive

lands EQCs and resource protection EQCs
(see page W-62).

The County has also undertaken the
development of a computerized Ecological
Resources Inventory. This effort identifies
major natural vegetation communities within
the County using recent aerial photography.
Data from BOVA and the Natural Heritage
Program was integrated into the database
and areas were field smveyed to verify the
photo-interpreted data and collect more spe-
dfic information about species composition
and relative value. The inventory is designed
so that information from field observations

can continually update and expand the data-
base. The inventory will provide an impor-
tant tool for County staff in completmg im-
pact assessments for development proposals.
Information from the inventory has identi-
fied ecologically valuable properties which
the Park Authority used in prioritizing
parkland acquisitions.

Virginia Beach: The City of Virginia Beach is
using the assistance of the Natural Heritage
Program to digitize and incorporate the habi-
tat inventory as an information layer in its
land use planning database. The plaiming
department will propose incorporating this
information into their decision making pro-
cess.

Northampton County: The County of
Northampton has utilized wildlife and habi-
tat information in the development of its land
use plan. The Northampton County Board of
Supervisors adopted policies to protect the
flyway corridor used by migratory birds tra-
versing the County. The Nature
Conservancy's Virginia Coast Reserve con-
tributed in collecting information and pro-
viding technical assistance based on Natural
Heritage information.

Conservation Easements

The Virginia Outdoors Plan character-
izes the use of conservation easements for

water quality and resource protection as hav-
ing "vast/ untapped potential. "137 Local gov-
emments and other public bodies have had
the authority to secure conservation ease-
ments since the Open-Space Land Act was
enacted by the General Assembly in 1966. 138

A conservation easement is a signed
legal document which transfers some of the
landowner's rights to another party, usually
called a holder. The landowner retains own-

ership and use of the property, subject only to
the restrictions mutually agreed to by the
parties. The extent of restrictions depends to
a great extent on the intent and desire of the
landowner.

Conservation easements have typically
been used to preserve open space/ protect
habitat and historic properties/ or provide
buffer zones between those resources and

more intensive development. In addition, the
Open-Space Land Act provides local govem-
ments with the authority to acquire ease-
ments over tidal wedands. However/ per-
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